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lePoint Performance Series. 


The ValuePoint Performance Series 
delivers cutting edge 64-bit local bus 
graphics performance. The newest software 
is more than power hungry, it’s 
graphics crazy. Which is exactly 
why we created the new 
ValuePoint Performance Series. 

We've done a bunch of big (and 
little) things to speed up your 
graphics perfonnance. 

The most dramatic change 
is in our local bus graphics. 

Every new Performance Series 
system delivers superfast 
64-bit graphics performance. 

(IBM is a leader in implementing 
this new technology.) 

Save time and money 
Adding peripherals is a snap 
when your system is Plug and 
Play enabled. Your ValuePoint will easily “read' 
the instructions from other Plug and Play 
devices and automatically configure itself to 
use them. Plus every Performance Scries desk¬ 
top is EPA Energy Star* compliant. You’ll save 
money. We’ll all save energy. 

CustomerFit goes beyond hardware. 
Soft Select™ preloaded software makes it easy 
to gel up and running. We’ll install, test and 
optimize as many popular applications as you 
want - for just $ 10. So your new ValuePoint 
arrives ready to run. 


New 3-year warranty. Our superior 
service includes 1 year of onsite support any¬ 
where in the U.S.^ 

HeipfVare'*' service and 
support makes your 
new ValuePoint easy to 
live with, too. There’s a 
30-day moneyback guar¬ 
antee on everything we 
sell.'* And when you need 
to reach us we’re there, 24 
hours a day, 7 days a 
week. 

Call us today. Even if 
you aren’t sure which Val- 
uePoint is right for you. 
We’re ready to listen to 
your questions, to help 
make the maze of clock- 
speeds, refresh rates and 
RAM a lot less intimidating. And when you’re 
ready, we'll create a PC system that’s Customer- 
Fit for the way you work, and the way you live. 


ValuePoint 

ValuePoint 

433DXSP 

100DX4/DP 

«2109 

«3349 

IBM Credit Lease 

IBM Credit Lease 

$78/month' 

$123/iTion1li^ 

-486DX/33MHz^ 

• i486™OX4/100MHz 

- Pentium chip 

• Pentium chip 

upgradable 

upgradabie 

-270M8^ HD, 

• 72aMB^H0,8MBRAM 

4IV1B RA1V1 

■ Desktop with 

• SpaceSaver with 

5 slots, 5 bays 

3 slots, 3 bays 

• VESA local bus 

-VESA local bus 

• 256K L2 cache 

The ValuePoint configurations listed above include 

an iBM Enhanced 101-Key Keyboard and Mouse. 

1MB Video Memory (upgradable to 2MB). 

DOS/Windows™ and a 14V monitor 

with an actual viewable screen size 

of 13 inches when measured diagonally. 



ummI 

il^wj 



Cali US, we're open 9am-10pm yon day-Friday 
and 10am-5prrr Saturday (Eastern Daylight Time). 
In Canada call 1 SOD 465-7999. 


To order call today! 

iffi 1800 426-7687 













Introducing the new Van 



They say the one constant in life is 
change. And no PC helps you deal with 
change better than the new ValuePoint™ 
Performance Series. 


-. , The perfect PC starts 
with CiistomerFit. 

The perfect computer isn't just a 
collection of technologies. It’s a 
reflection of the way you work and 
the work you do. That’s why we be¬ 
gin every phone call by listening to 
you. With CiistomerFit, we’ll create a 
complete IBM Value Point solution that fits 
the way you work, and the life you live. 


The performance minded PC that 
gets better as your needs change. 




iBMpr 

Dii^ 


ValuePoint 

ValuePoint 

433SX/SP ' 

466DX2/TP 

$1989 

$2985 

IBM Cretlit 

S73/mon1bi , 

IBM Credit Lease 
$11D/m{]nth' 

.i486SX/33MHz 

. I4S6DX2/66MHZ 

-270!V1B^ HD 

4MB RAM 

- Pentium chip 
upgradable 

-340MB^ HD, SMB RAM 

• SpaceSaver with 

3 slots. 3 bays 

■ Mini’Tower vyith 

8 slots, 6 bays 

• VESA local bus 

•VESA local bus 

• 12aK L2 cache 


As your work changes^ your new 
ValuePoint changes 
with it You can upgrade, 
processors to the Intel* 
DX4^7 lOOM Hz proces¬ 
sor or to Pentium'" tech¬ 
nology. You can expand 
RAM up to 128MB, in¬ 
stall up to 4 hard drives, 
or choose the Space¬ 
Saver, Desktop or Mini- 
Tower’' case that suits 
you best. 


The ValuePotni configurations listed above include 
an IBM 101-Key Keyboard & Mouse, 

1MB Video Memory (upgradable to 2MB), 
DOS & Windows preloaded and a 14V monitor 
with an actual viewabte screen size 
of 13 inches when measured diagonally. 



















Finally, 
a PC that 

keeps up 
with you. 


Now and later. 
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n a whole new way, 



Our latest ThinkPads will 
give you a fresh perspective 
on personal computing. 

Imagine giving persuasive 
stereo multimedia presentations 
that you can customize right up 
until the last minute. Swapping 
your diskette drive for a TV tuner 
to catch the latest news updates onscreen. 
Or sending faxes and transferring files from 
almost anywhere with cellular digital 
communications. Our latest ThinkPads can 
make that kind of freedom a reality. 

The new ThinkPad* 755Cs. It 
may very well be the most powerful 
sales tool ever 
created With one of 
the fastest notebook 
processors around. 
Spacious, removable 
hard drives available 
to 540MB. Local bus 
video, a built-in 
microphone and CD- 
quality audio chip. Plus 
an arsenal of cutting- 
edge options. 


The new ThinkPad 360Cs. 

Never before could you get so much 
ThinkPad for so little. Who says you 
(or your sales force) can’t afford a color 
ThinkPad? The 360Cs gives you more than 
enough power for most businesses, at a 
price any business can afford. And it can 
perform double duty as a desktop PC with 
our optional docking station and color 
monitor (in ThinkPad-coordinated black). 

Help Ware service and support 
covers you as you roam. Including a new 
3-year International Traveler’s Warranty^ 

(1 year for 360Cs) and ThinkPad EasyServ™ 
courier repair service within the US. 

Of course, you also get our Personal 
Systems HelpCenter assistance 24 hours 
a day, 7 days a week. 

Call us today, and we’ll create your 
very own CustomerFit ThinkPad to give you 
an entirely new perspective on your work. 


ThinkPad 360Cs 

ThinkPad 755Cs 

$2599 

IBM Credit Lease 
$96/montti' 

•486SX/33MHZ 

.170MB^HD, 4MB RAM 

• One Type III or two 

Type II PCMCIA slots 

• Over $800 worth of 
preloaded business 
software 

• 1-year International 
Traveler’s Warranty 

<3599 

IBM Credit Lease 
$133/month' 

• 486DX2/50MHZ 

• 170MB* HD. 4MB RAM 

• One Type III or two 
Type II PCMCIA slots 

• Over $800 worth of 
preloaded business 
software 

• 3-year International 
Traveler’s Warranty 

The ThinkPad configurations listed above 
include a 3.5* 1.44MB diskette drive, 85-Key 
Keyboard with integrated TrackPoint ir“, 

NiMH battery and AC adapter, and a 

9.5" VGA color display monitor. 


up 



lb order call today! 

iffi 1800 426-7687 


Call us. we're open 8am-10pm Monday-Friday 
and 9am-5pm Saturday (Eastern Daylight Time), 
In Canada call 1 800 46^7999. 


















Great technology has its price. 
And it’s less than you tmnk. 



ValuePoint 

42SSX/Si 

ValuePoint 

Pentium 

$1379 

$3289 

IBM Lease Price 

IBM Lease Price 



• i486SX/25MHz 

-P/BOMHz Pentium 

• 212MB^HD 

• 527MB^ HD. 8MB RAM 

-4MB RAM 

• PCI local bus video 

’VESA local bus video 

and slots 

’3 ISA slots. 3 bays 
-3.5" h44MB disk drive 

-4 slots. 5 bays 
-3.5" 1.44MB disk drive 

• DOS and Windows 

- DOS and Windows 

-IBM Enhanced 101- 

-IBM Basic lOGKey 

Key Keyboard and 

Keyboard and Mouse 

Mouse 

Both systems include a 14V color monitor 

which has an actual viewable screen size of 

13 inches when measured diagonally. 



Isrt V it refreshing to talk to someone who actually listens? And who’ll help you put 
together the system that’s exactly right for you? Not more than you want* Or less than you1l 
need. The fact is, no one has a better selection of hardware, software, peripherals, and 
accessories than IBM PC Direct™. We make it easier to get what you want. And you can pay 
the way you prefer. You can choose from credit cards, 36-nionth business leasing plans, or purchase orders for 
qualified customers. If youTe a student or educator, ask about our special prices just for you. One more thing: if you 
don’t feel you’ve gotten the perfect fit, there’s a 30-day moneyback guarantee on everything we sell. 


iBMpr 

Direct 


ThinkPad 500 

ThinkPad 350C 

$1399 

IBM Leas a Prfea 
SSZ/month' 

■486SLC2 50/25MHZ 

-85MB^ HD, 4MB RAM 

-Type 1 or Type II 
PCMCIA slots 

- 3.5" 1.44MS external 
disk drive 

- 7,4" VGA mono display 
(actual viewable screen 
size Is 7.24" when 
measured diagonafly) 

• 81-Key Keyboard 

$2199 

IBM Lease Price 
$81/maeth^ 

• i486Sl 25MHz 

-ZSOMB^HD, 4MB RAM 

•Type I or Type II 
PCMCIA slots 

• 3.5'1.44MB disk drive 

• 9.2" VGA color display 
(actual viewable screen 
size is 8.97" when 
measured diagonally} 

- 85-Key Keyboard 

The ThinkPad configurations listed above include 
integrated Track Point 11, NiMH battery 
and AC adapter. DOS" and 
a trial subscription to PRODIGY.®® 
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Call us, we're open 8am-10pm Monda/ Frlday 
and 9am-6pm Saturday ^Eastern Daylight Time), 
In Canada call 1 000 465-7999. 


lb order call today! 


a 1800 426-7687 















CustomerFit also covers what 
you see. And what you get. 


Wall-to-wail beautifuL Our advanced, high-resDlution 
“V” series monitors deliver a brighter, bolder, crisper, 
flicker-free image. But best of all, theyVe borderless - your 
I image extends all the way out to the very edge of the screen. 
So there’s no wasted space. And when you’re not using 
them, they’ll automatically power down to miserly energy 
consumption levels,^ When you resume work, just touch a 
key or the mouse and they’ll power up instantly, right where 
you left off. Cross-platfonn compatibility is built in, so you 
can plug it right into almost any IBM-compatible system and 
run most popular software. 





17V $999 The MM, 15V, and 14V monitors have an actual 

15V $579 viewable screen size of 15.8, 13.7, and 13 inches. 

14V $429 respectively, when measured diagonally. 




Professional output, 
without the outlay. The 
value-priced IBM ExeeJel® II 
4076 has 600x300 dpi resolution and - 
12 scalable resident fonts, for professionai-quality documet^ts. 
And it’s easy to live with, thanks to its quiet operation and a 
single-element replaceable print cartridge that snaps right in. 


/MM ( 


77r^ look and speed of a laser. 

For under $800, The IBM 4037 5E 
Page Printer raises the standard for 
small printers. Its 1500x300 dpi 
resolution (with our exclusive Print 
Quality Enhancement Technology) gives you the high-quality 
output you need for both text and business graphics. And you get 
5 pages per minute speed, 16 scalable resident fonts, plus 
Lexmark^*^ reliability. 



ExeeJet II4076 


$335 4037 Si Page Printer 


$759 


r 


Want even more choices? Just ask. 


There^s a whole lot more in the 
IBM PC Direct Source Book, 

You'll find our award-winning 
ValuePoints and ThinkPads, 
plus printers, monitors, hard 
drives, memory upgrades, multi¬ 
media, networking and srjftware — 
64 pages in alL And there's no 
charge. So order yours today. 



Just fill out and return this postage-paid card* and we’ll send you 
the latest IBM PC Direct Source Book. FREE. 


NAME 


■nTLE 


COMPANV NAME 


AUDRESS 



CITY 


(. } 

DAYTIME PHONE 


STATE 


i _) 

EVENING PHONE 


Z(P 


-B07 









































With Soft Select preloaded software, 
you’ll be up and running quick. 




CustomerFit doesn ’/ stop with hardware. You’ll need the right software for the 
job as well. With Soft Select,* we’ll load, test and optimize popular software to run on 
your machine, so your new PC is ready to hit the ground running when it arrives. Best 
of all, software installation is only $10 — for as many applications as you want. 


Choose from over 60 of the most popular programs, 


including these best-sellers: 

Intuir Quicken" for Windows.$39 

Intuit QuickBooks™ for Windows.$95 

Borland* dBASE® IV tor DOS.$499 

Microsoft Office for Windows.$479 

Lotus Freelance Graphics™ for Windows.$339 

Delrina* WinFax™ Pro for Windows.$79 

IBM VoiceType™ Control for Windows.$99 

Symantec pcANYWHERE™ for Windows.$119 

Microsoft* Word for Windows.$299 

WordPerfect* for Windows.$289 

Lotus* 1-2-3* for Windows.$309 






Bwland 

dBASE IV 

'««»7(liSrDcls '■ 




Lotus 
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Call us, we re open Sam-10pm Monday-Friday 
and 9am-5pm Saturday (Eastern Time). 

In Canada, call 1 800 465-7999, 


Tb order call today! 

1800 426-7687 


BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NUMBER 1541 DURHAM, NC 


POSTAGE WILL BE PAID BY ADDRESSEE 

IBM PC Direct 

P.O.Box 12195 

Bldg. 203/Dept. WN4 

Research Triangle Park, NC 27709-9767 


NO POSTAGE 
NECESSARY IF 
MAILED IN THE 
UNITED STATES 


IBM PC Direct pnoes and offerings are sublet to chsnge or wrmdrafwal 
Pnces/ofterings in Canada may vary Remarketer prices vary Shipping and h»v 
dlmg charges are extra. 'IBM Credit Lease prices art quoted for 36-monlti terms 
Lease rate quoted are goud through 9/3Q/94. after which time rates are subiect to 
change wlttwut notica. Lease avaKable to qualified commenriat cuslamers only 
^Whoi referring to hard drive capacity. MB stands for 1,000,000 bytes; total itser- 
iccessihfe capaetty may vary sli^tly based on operating system environment Ml 
no additional charge during warranty period Onsrte service avarlable Monday- 
Friday 8am-5pm m your time jona Second and thud year is customer carry-in ser¬ 
vice. Ptease ask your Sales Representative for details. ^Please call 1800 426-7687 
tor details on IBM^ moneyhack guarantee and limited warranties. Copies available 
upon request. ^International Traveler's Warranty service is availabte to those cus¬ 
tomers traveling to countries where this product Is sold by IBM Business Partners 
Other restrictions apply Please ask your Sales Representative for dstaHs. ^One- 
month trial subscription to The PRODIGY Service at no additional charge 
Tdephone charges may apply m some locations, mie energy saving arcuitry n 
activated by the signals sent from the system units that support the VESA DPMS 
proposal. ^Software programs ksled are licensed to customers under non-IBM 
software vendor's terms and conditions provided with the package IBM makes no 
representations or warranties regarding non-IBM software *EPA. as a matter of 
polKy. does not endorse any particular company or ib products. tSome 
486i/DX33MHz processors may be manufactured by IBM IBM, Mini Tower, 
ThirdePad, HelpCenter. HelpWare, and ExeeJet are registered trademarks, and 
vatuePoint TrackPoint II. Soft Select and ThinkPad EasyServ are trademarks ol 
International Business Machines Corporation Windows n a trademark of 
Microsoft Corporation All other brands and product names are registered trade¬ 
marks. trademarks or service marks of their respective hokfers. 36 USC 380. PC 
Direct is a trademark of Ziff Communicabons Company and ts used by IBM under 
Ficense 61994 International Business Machines Corporabon 
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YOU’LL LIKE 
NEW MICROSOFT 
ACCESS 2.0 
WHETHER YOU’RE 
LOOKING FOR 


A database OR A 






They say you can’t be all things 
to ail people. Bur one database 
comes really close: new Microsoft 
Access* database management 
system 2.0. The first relational data¬ 
base for everyone. 



Mail Merge Wizard u^orks directly with 
Microsoft Word to place your selected data 
into the docufnent of your choice. 

If you need a database with a 
small “d,” you’ve found it. Microsoft 
Access is easy to use. So easy, you 
can create tables, make forms, and 
print reports right from the start. 

Want that capital “D” variety? 


Then fasten your seat belts. 

Microsoft Access packs speed, 
power, and control. Helping data¬ 
base developers quickly create 
sophisticated database applications. 

The fact is, Microsoft Access 
has something for everyone. Or 
more precisely, a lot for everyone. 

Like new Rushmore™ query 
optimization, a technology that 
makes queries lightning feist. So 
you get your data quicker. 

Like Table Wizard, a feature 
that takes you step-by-step through 
table setup and design. 

Like Query Wizard, a helpful 
assistant who walks you through 
the steps of finding your data. 

In fact, thanks to IntelliSense" 
technology, a Microsoft Office 


event model for added control and 
flexibility similar to Microsoft” 



Addfiilly functional buttons to a ft>rm using 
the Button Wizard Microsoft Access does aU the 
work of wiiting the code behind the button. 

Visual Basic" programming system. 
Microsoft Access even makes 


it easy to tap into any current data¬ 
base you have, from Paradox* to 
Microsoft SQL Server, 

"fou can also count on unlimit¬ 
ed no-charge product support 




e 


lAnaly^e W with MS Eiicil 


With OfficeUnkst 
send data directly to 
Microsoft Excel 
using the Analyze It 
tooUmr btiUon. 




feature, many of your ]yy phone (toll charges may apply), 
routine tasks will be auto- 

marie. And your complex upgrade or *359* for the Office 


tasks become much 


easier. 


Professional upgrade, Microsoft 


Of course, when you’re ready 

jventure beyond the basics, sible. For a resellers name, or to 

Microsoft Access is, too. or der, call 8 00-370-8996, Dept. CN3, 
With tools 

develop powerful data¬ 
base applications. Including 

engine-level 

^teedtokei 


gp you r data saih 

.And a progiam 




nguage 


featuring an 


Office 


uallfy for cctMUE uptin acquiring OfEke iWcsslnniiJ 4.3 (*599 upgrade SRP). Plus applicable sales tax. Reseller prices maj- vary; Offlet gpod Ufitil Autgusi 31,1W arid irt dhe 50 Uritfed Stalvs. ® 1994 MtctMolf Ciatp. AU riithft ffSCrved M«TLtscifT 

he 50 UnLEcd SnalEfl. A C jmda, call ymn local Micimafr subjildsary cm t306il 936-8661. MJaiosoifc, MJcHMoh Access, fbwerPdlnri Visual Basic aud the \Sb]do(m logo are registered tradcrnaifcs and InlrillSensc and Rushmjcite are tmdematfcs of Mkrosofi Cocpc 































Cover Story 


Reviews 


BVTE 

Jl_lLV l»*»4 VCH^. 19, ISJO.T 


News & Views 


WINOOWS DATABASES 

Borland Readies dBase, Takes Aim 
at Microsoft.. ...Z8 

II looks like dBase for Windows, 
Borland's long-delayed Windows 
version of ihc popular database develop¬ 
ment language, is close to release. Based 
on a look at a prerelease version, the 
program will offer features that won't be 
available in FoxPro for Window.'* for 
several months. Also covered: the next 
release of Paradox for Windows. 

PORTABLE 000 IJ [VIENTS 

WordPerfect Enters Paperless- 
Document Arena....................32 

With WordPerfect Envoy, WordPerfect 
joins Adobe* Farallon Computing, and 
No Hands Software in offering portable 
electron iC‘documcni solutions. 

NETWOK K-1 NO 

The Best of Inlerop+Netvvorld.36 

Edi tors from McGraw- H ill's 
TechNet magazines—BYTE, 

Data Communkations, LAN Trme.t, 
and Open Compufing—recognized 
companies that have products that 
advance global nctwodcing, 

BUS TE<rHNOLOC:Y 

High-Speed 1394 Train Still at 
the Station........37 

First products based on the proposed 
high-speed serial-bus PI394 interface, 
also known as FireWire, likely won't 
begin showing up until later this year. 

SPREADSHEETS 

1-2-3 Proves DOS 

Isn't Dead____...37 

Lotus's latest DOS spreadsheet includes 
many slick features already proven in 
1-2-3 lor Windows, such as nameable 
index tabs and Smart Icons. 

PERSONAL INFORIVTATION 
MANAGERS 

PIMS Are Not So Personal 

Anymore______...40 

Proving that no person is an island, 
software developers are adding group- 
col laboration features to PIMs. 

NEW r’RODUGTS 

What's New......212 

A stackable Elhemet switch; portable 
wireless LAN adapters; imaging in 
Windows NT; object-based 
programming; and more. 
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Csli Control—S6 


Macintosh Telephony— 
89 

Distributed Computer 
Telephony—94 
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Computer 
Telephony 80 

BY JON ODELL 
The means to link 
your phone ar>d 
computer is now 
available to nearly 
everyone. 




OPERATING SYS T EMS 

Parallel Course 53 

BY DICK POUNTAtN 

With Taos—a radically dilTcreni, object-oriented, parallel 
operating system—it's possible to harness together the power 
of difTercnt types of processors. 



REENGINEERING 


Accelerating Engineering Design 

BY SCOTT WALLACE 
A sophisticated engineering design 
system—combined with concurrent 
engineering methodology—is 
compressing lime on a Lockheed 
Missile and Space Corp. missile 
development program. 


62 
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GROU PWARE 

Working Smarter 100 

BY SCOTT WALLACE 

Process-analysis and modeling tools provide core support for 
workgroup and work-flow applications. Experience in the trenches 
shows that technology is only part cif the solution. 




Know Your Work-Flow 

Tools 103 

BY THORNl’ON A. MAY 
The four basic classes of work* 
flow tools vary widely from one 
another, 

DEC and Wang Put It All 
Together—106 
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NETWORKS 

Software Roundup: 

Network Management Systems 121 

BYTE evaltiiites ^^ofiware tools for mmiaging 
complex LANs. The utilities range from desktop 
administration tools to high-end products with 
enterprise-wide device managemenl. 


VIDEO CARDS 


Easing Windows’ Graphics Bottleneck 

BY GREG LOVERIA 

Greg Loveiia tests new 64-bit graphics adapters 
from five companies. All are bJazingly hist 
with 24-bit graphics; one is surprisingly affordable, 

A Bigger Bus—134 


SYSTEVfS 


PROGRAN4JVIING 


141 


PowerPC Hits the Road 

BY BRLICE DAWSON 

IBM introduces the first PowerPC-based notebook. 
The RS/6(XX) N40 borrows many nice features from 
JBM*s ThinkPad line, but though strong on 
performance, it's weak on battery life. 

DATA ACQUISITION 

Friendly Acquisition 147 

BYIRAEGLQWSTEJN 

The latest Windows data acquisition software lets 
you build applications without writing a line of code. 
Graphical programming saves time and money, 
allows more flexibility* reduces programming errors, 
and empowers non programmers, Eglowstein 
evaluates seven current Windows tools. 


153 


133 


Linking Development Teams 

BY EDMUNDX. DEJESUS 

With a distributed-objects architecture, a full suite of 
programming tools, and seamless version control, 
dec's CohesionWorX delivers a sophisticated 
environment for software development across 
heterogeneous networks. 

Controlling Cross Platform Objects—155 


SYSTEMS 


Power Workstation at a Pentium Price 

BY BEN SMITH 

The HP 9000 Series 700 Model 712/60 uses 
innovative hardware packaging and the superscalar 
PA-7HX)LC CPU to achieve breakthroughs in low 
cost and high performance for a Unix workstation. 


161 


HIGH-SPEED MODEMS 

Lab Report 

26 Modems: Faster Than 14.4 Kbps 16S 

High-speed modems flout standards but promise 
Faster transmission and lower costs. We evaluate 
26 modems to see which are ready for data and 
fax applications. 

Best V.34 ModemS“170 
V.34 versus V.32terbo— 170 
How We Tested—172 

impaired Lines: Crash Tests for Modems—173 
Best V32terbo 
Mcidems^l75 
Portable 
Modems—176 
Honorable 
Mentions—176 
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Poumelle; 

An Educational Trip.....107 

BY JERRY POURNELLE 
A journey to England finds Jerry 
attending a conference on 
education and a computer show. 


Books and CD-ROMs: 

Put Fuzzy Logic to Work.51 

BY JON UDELL. 

HUGHES PACK, 

BEN SMITH, AND 
SCOTT WALLACE 
A catculus of 
everyday concepts, 
a CD-ROM about 
the space shuttle, cross-platfonn 
connection, and electronic 
imaging. 



Commentary: 

Call in the Feds.. ......,270 

BY ANDY REINHARDT 

The government must be involved 

with the data highway, 

E^Hortal. ...J4 

BY DENNIS ALLEN 

Letters.... 10 


Readers resist hype and respond to 
coverage of object computing, 
object databases, and medical 
databa-ses. 



Work-Flow and Legacy 
Systems 109 

BY MEJCHUN HSU 
AND MIKE HOWARD 
Legacy systems are good at what 
they do; it's what they don't do 
that's the problem. 


OPERATING SYSTEMS 

ATallgent Update.*. m 

BY JON UDELL 
Taligcnt's long-awaited 
developer's kit debuts this 
summer. 

PROGRAMMING 

Visual Programmiug’s 
Many Faces...107 

BY PETER D. VARHOL 
A quick climb through a growing 
family tree of visual programming 
products and paradigms. 



CPUS 

Pentium Secrets.101 

BYimJEMATHISEN 
Undocumented features of the 
Intel Pentium can give you all 
the information you need to 
optimise Pentium code. 

NETWORKS 

Piretty Good Privacy.103 

BY WILLIAM STALLINGS 
Privacy and security are 
important issues to commercial 
users of public E-mail systems, 
PGP* an E-mail security package, 
is finding acceptance as 
the way to achieve 
protection. 


Reader Survey...^ . ......245 
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Bditoriiil Index by Company 
Alphabetical Index to Advertisers Z64 
Index to Advertisers by 
Product Category 266 

Inquiry Reply Cards: ZB 

BUYER’S GUIDE m 

Mail Order 

Hardware/Soflware Showcase 
Buyer's Marl 

PROGRAM LISfINGS 


From BIX: Join '^listings/frombyte94" 
and select the appropriate subarea (i.e.. 

From the UUNETiftp to flp.uujtet, log 
on as ‘"anonymous,” and enter your user 
ID as your password. Type 
■"cd/published/byte” and type "'DIR.” 
Files appear in subdirectorie?! by month. 

From the BYTE BBS at 1300-%00 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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Contents by Platform 
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EVTE 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Boriand Readies dBase^ Takes 
Mm at Microsoft..........2S 

A look at a prerelease version of dBase 
5,0 for Windows, the long-awaited 
Windows version of Borland's database 
development language, reveals such 
features as a two-way interface and 
object-prognimming extensions that are 
sure 10 challenge Microsoft's FoxPro for 
Windows. Also included: a preview 
of the next release of Paradox for 
Windows, 

WordPerfect Enters Paperless- 
Document Arena.32 

The latest contender to step into the 
portable-document ting, WordPerfect 
Envoy combines high-end features such 
as font substitution for TrueType and 
PostScript Type I fonts with useful 
group-collaboration tools such as hyper¬ 
text links and the ability to consolidate 
annotations and comments into a 
single file. 

1-2-3 Proves DOS Isn’t 
Dead.37 

Following in the footsteps of its Win¬ 
dows counteipart, Lotus's 1-2-3 release 
4 for DOS spreadsheet offers many of 
the same solid features contained in 1-2- 
3 for Windows. Among these are a live 
status bar, nameabte index tabs, and 
Smartlcons. 

PIMs Are Not So Personal 
Anymore...40 

Recognizing that no user is an island, 
■soflware developers are adding 
group-collaboration features to PIMs 
{personal information managers) to 
allow users on a network to share 
information. 

Three Programs Help Manage, 
Create Fonts ..4Q 

Looking for a way to better manage, 
generate, and manipulate fonts on your 
PC? Here's a comparison of three new 
font-management packages ttuit may 
help you in the decision-making pro¬ 
cess. 

Network Management 
Systems...121 

In this software roundup, BYTE evalu¬ 
ates a variety of network management 
and network utility program.^ that sup¬ 
port the NetWare environment. Most of 
the packages we look at include Win- 
dows-based management consoles and 
utilities for tracking Windows 
workstations. 


Easing Windows' Graphics 
BotHeneck......133 

Nothing boosts Windows performance 
better than a graphics accelerator. Five 
of the first 64-bit accelerator cards push 
24-bit giaphics performance to new 
levels. 

Fnond^ Acquisitian.147 

These seven data acquisition tools aiJ 
run under Windows and all provide a 
graphical programniing environment In 
which to develop data acquisition 
applications. 


OS/2 


A Taligcnt Update......183 

Taligcnt's long-awaited object technolo¬ 
gy* TAE (Taligenl Application Environ¬ 
ment), debuts this summer when a de¬ 
veloper version ships ti> 1UO 
independent software vendors and cor¬ 
porate developers. When TAE .^hips 
next year, it will count OS/2 among its 
host operating systems. 


MACINTOSN 


PIMs Are Not So Personal 
Anymore.,...4D 

Among the companies offering group¬ 
ware-enabled peisonal infonrtatlon man¬ 
agers is Lotus with its Organizer 1.1 for 
Windows, which exchanges information 
between PIM schedulers via Lotus's 
cc:MaiL Now the Macintosh version of 
Organizer I.I is also shipping. 

Three Programs Help Manage, 
Create Fonts.........40 

FontChameleon works cross-platform 
on the Mac or Windows. lu font manip¬ 
ulation capabilities make it a good 
choice for professional designers. 

Netwerk Management 
Systems— ....121 

We evaluate desktop management and 
enieiprise/devicc management programs 
for testing and monitoring complex 
LANs. Some of the packages include 
utilities for tracking configuration and 
inventory of Macintosh workstations. 



PowerPC Hits the Road ......141 

With the RS/60(XI N40, IBM provides a 
pottahlc platform for AIX. The N40 is 
the first portable to use the new Power¬ 
PC microprocessor. 

Unking Development 
Teams.......,,153 

CohesionWorX is DEC'S new CASE 
environment for distributed software de¬ 


velopment on heterogeneous Unix net¬ 
works, Supported platforms now include 
Sun SparcStations or Sparc Servers run¬ 
ning SunOS 4*13, HP 90i)0 Series 700s 
running HP-UX 9*01, and DECs Alpha 
AXP running OSF/1 1,3, 

Power Workstation at a 
Pentium Price...Jfil 

Using its PA-7100LC RISC chip and in¬ 
novative case design, HP’s latest Series 
700 workstation provides high perfor¬ 
mance and low price. 

A Taligent Update__1S3 

When TAE (Taligent Application Envi¬ 
ronment) ships next year, it will be host¬ 
ed on these Unix iTpcrating systems: 
IBM's AIX, Apple's PowerOpen, and 
Hewlett-Packaid's HP-UX. 


NOWORKS 


The Best of Interop-i- 
Networld ........ 36 

Editors from McGraw-HLirsTechNel 
magazines—BYTE. Daia Cammunica- 
tmnx, iAN and Open Cotnpni- 
in ^—recognize those companies whose 
products advance global networking. 

Computer Telephony..80 

Thank.s to the new API standards, TAPI 
and TSAPl, it's now possible lo link 
your computer or network to your phone 
system. 

Working Smarter.........106 

Process analysis and modeling are at the 
core of workgroup support applications. 

Know Vour Work-Flow 
Tools. 103 

May explores the four classes of analy¬ 
sis and modeling tools for work flow: 
electronic pencils, mainstream tools, 
CASE-style tools, and '"religious" tools. 

Work-Flow and L^cy 

Systems......109 

Linking work flow management to 
transaction-processing applications is 
key, Here's why. 

Network Managemeiit 
Systems.. 121 

We rate the most popular tools for test¬ 
ing and monitoring complex LANs, 
These tools span a wide range of capa¬ 
bilities, functions, and categories. 

linking Development 

Teams.........................153 

DEC'S CohesionWorX provides a 
distributed software development 
environment for heterogeneons Unix 
networks* 
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3.5” Magneto Optical Drive 


230 Megabyte 


RPM 


It’s the same size as a 

3.5" floppy diskette. It's as fast as most hard 

disk drives. And you can write, erase and rewrite over four miliion times. 

But it's no floppyl It's Pinnacle's new Tahoe™ 230 Portable 3.5" Optical Hard 
Drive with 230 Megabytes of removable optical storage. 

The Tahoe™ 230 is the most versatile storage device 
available today. 


Optical Drive 

$ 1199.00 

Travel Case 
& Battery Pack 

$ 199.00 

Optical Media 

$ 69.00 


Pi 


It’s a perfect 
solution for both 
portable and 
desktop 
eomputiitg. 


/A 


800.553.7070 


p'l? 

PARAUfL PORT SCSI PORT 

You can store it all as your main storage device, your secondary 
storage drive, or for backup and archival. 

The Pinnacle Tahoe™ 230 is the ultimate in unlimited 
storage. For more information or to order call: 


O PTICAL STORAGE COiV\PAr™4 
19 TECHNOLOGY • IRVINE, CA 9271 8, USA • (800) 553-7070 • INT'L (714) 727^3300 • FAX (71 4) 727*1 91 3 


Trodomarki: 23CI of PmondelWEfo, Int Alt tradetrarb and regtsterid morks ta lhair respective owieji 


Circle 120 on Inquiry Card (RESELLERS; 121). 
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PENTtUM PCS. 


IVOWCS WITH WINDOWS 
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PLUe-AND-PLA-y 

EXPANDA.BILiry. 
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A1ACINTTD5H 
A PPU CATIONS. 













Think of it as the Macintosh 
for people who thought they could 
never have a Macintosh. 




Fifomh 

7im& 


fi Macmiisb 

'^imilbuierMscmiad 6lOQ760i 




Check your preconceptions at the door. 

This isn’t just a new family of Macintosh’ 
personal computers. Itk a whole new kind 
of personal computer. 

A new architecture. A new chip. A new 
standard that exceeds previous personal 
computii^ standards -yet works with DOS, 
Windows and Macintosh. 

Introducing Power Macintosh? Itk more 
powerful than a Pentium processor-based 
PC. It!s more human than a Macintosh. 


Itk the most powerful line of personal com¬ 
puters in the world. 


The power of Apple, IBM 

and Motorola. 


At the heart of Power Macintosh is the 
PowerPC" 601 microprocessor: the first of 
a new family of ulti-a-high- 
performance RISC 
chips developed in a 
unique three-year coUab- 

basa . , 

farijT/nov Ik oiation between Apple, 

camblmlresiiunxsif , , 

IBM and Motorola. 

The RISC technology of Power Macintosh 
brings a whole new level of performance to 
personal computing. Software written to 
take advantage of its unique new capabili¬ 
ties, in fact, will run s^ificantly faster 
than the same programs written for 486 
or Pentium processor-based PCs. 


Combine the power of RISC with the 
practical simplicity of a Macintosh person¬ 
al computei; and the result is more work 
done in less time, with lower support costs. 


The power to nin MS-DOS, 
Windows and Macintosh software. 


Many Power Macinl^h configurations 
come bundled with SoftWindows" from 
Ins^iia Solutions, an innovation that lets 
Power Macintosh mn hundreds of off-the- 
shelf MS-DOS and Windows applications 
at 386 and 486 performance levels. (Of 
course, Power Macintosh runs thousands of 
Macintosh productivity programs, too.) 

This is just the most recent example of 
Applek commitment to making it easier for 
MS-DOS and Windows users to take advan¬ 
tage of Macintosh innovations. 


using Intel-based machines long before 
the PC was a glimmer in IBMk eye, but as 
Emerson said, foolishly held consistency is 
the hobgoblin of Me minds.... M time for 


AU thisplus buHi-m Aiadniosb PC Ex€hsT^e" A^eScrpt^ 
QuidJimf" I6^$t jiiem s(nmd Jik 

skitit^sndmom 

a change, and the time is now” wrote Bill 
Machrone in PC Ifhafe. “That next machine 
will probably wear an Apple logp..,. Apple 
appears to be a good six months ahead of 
IBM in terms of [PowerPC] product devel¬ 
opment and software integration!’ 

Call 800-732-3131, extension 600 , for 
the name of your authorized Apple reseller. 

And find out about the power that will 
chai^ the way you think about Macintosh. 
The power to be your best? 


The powef of RISC for 
as little as 


These days, the whole personal com¬ 
puter industry is buzzing about the poten¬ 
tial of RISC processor technology in PCs. 

“My next computer 
will be a PowerPC. 1 was 
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Editorial 


Dennis Allen 


Buy Now or Wait? 



Tlio choio^ 
of GIPUs oiia 
operating 

malco 

ohangltig 
platforms a 
roal oonoorn 


Lately, Tve been getting mail asking if now is the time to 
buy desktop systems or if waiting for faster systems to be¬ 
come available is best At first I was surprised—it's an 
age-old question with an age-old answer: There will al¬ 
ways be something better and faster on the horizon no 
matter how long you wait, BYTE readers know that, and 
that they should ask that question at first confused me. 

But at the heart of the question is whether now is the 
rime to make a platform change. lt*s not just a matter of 
debating the merits of the next Intel 80x86—compatible 
machine; it’s far more compiicated and extends beyond 
CPUs to operating systems and videoconferencing. 

On the CPU from, there are a lot of choices, and even 
more are coming. Even staying with Intel doesn't nec¬ 
essarily make the choice easy. With lOO-MHz 486s avail¬ 
able, you may question the need to go to the Pentium. And 
if you are buying systems for dedicated, noncompute¬ 
intensive applications, a 100-MHz 486 may seem like 
overkill. If you’ve been considering Windows NT or the 
symmetrical^processing version of OS/2, your decision is 
further complicated by deciding whether two or more 
CPUs is the right answer, and whether those multiple 
processors ought to be 486s or Pentiums, 

If your needs today are less critical chan they’ll be 
several months from now, you are probably also ques¬ 
tioning whether to wait for one of the new Pentium com¬ 
petitors from Cyrix, AMD, or NexGen. Each promises to 
be a compatible alternati ve to the Pentium, with different 
twists for performance gains. And if you are considering 
one of the Pentium competitors, surely you’re also won¬ 
dering what Intel is doing with the P6, the reported Pen- 
tium follow-on. Little is known about the P6. That could 
be bad news for Intel, because unless it starts releasing real 
technical information about the P6, it stands to lose sig¬ 
nificant market share to forthcoming compeiiior CPUs 
and to Intel’s own 486 and Pentium alphabet soup {e,g„ 
SX, DX, and P54C) of confusion. 

Meanwhile, for most companies, staying with In tel- 
based machines is not etched in stone, and CPU offerings 


from DEC, Mips Technologies, Hewlett-Packard, IBM, 
and Motorola may be tempring. All promise higher-than- 
Pentiuni pjerformance, and, generally speaking, they all re¬ 
quire a move away from DOS and Windows. If you are 
replacing older Macs, it’s no problem; you can run es¬ 
sentially the same operating system and applicaiions on 
the Power Mac. Otherwise, you are faced with a gut- 
wrenching operating-system decision* 

While the upcoming replacement for Windows— 
Chicago—brings welcome improvements, it won’t sup¬ 
port multiple CPUs, and it was not written for anything 
other than Intel CPUs, So the choice becomes focused on 
OS/2 and Workplace OS from IBM, or NT and the 
promised Daytona and Cairo, And yes, there is still Unix 
in 31 flavors. Die most notable ones are SunSoft’s Solaris, 
SCO’s Unix, and IBM’s AIX. The latter is interesting 
because IBM has been demonstrating a version of ADC on 
its prototype PowerPC-based systems. The wild card is 
Apple’s System 7, which the company plans to port and 
license to other platforms. 

The big problem is that choosing a new operating sys¬ 
tem is a lot like getting married—if things don’t work 
out, the separation and divorce can be long and painful. 
Dien there’s the video question. While most organizations 
have already made some commitment to multimedia- 
equipped systems, the step to systems ready for video- 
conferencing is a little bigger to make. 

All in all, it is a complicated problem, and the answers 
are not easy. Remember that the CPU and operaring-sys¬ 
tem wiirs are just heating up, and while the editors of 
BYTE predict that RISC CPUs will dominate the future, 
no one knows whose RISC CPU will be the clear winner. 
The best strategy for the short term is to go ahead and re¬ 
place systems that mt4St be replaced now. Choose from 
what’s available today* But as you consider systems that 
can wait until next year, my advice is to try out the dif¬ 
ferent platforms in your environment. Base your deci¬ 
sions on how well a platform’s technology fits into your 
specific needs and on whether that technology will con¬ 
tinue to answer your enterprise-wide needs in the future. 
And we’ll do our best to help you sort through it all* ■ 



Dennis Aulen, Edetor in Chief 
{dalien@bix. vom) 
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4[ New drag-and-drop interface 
make^ baiiding reports easy 
^ for end-users. 


RflfHHl 


AcwuMHo: m 

N^uic: 

10« Crmtiairy 
Welteiky^ yA GZitl 


inv, otij^eihF^s: Cf^wth 
BcnnuMc: is-ioi tiB 


Iructudes buiu-ui lempiates for columnar, 
crosstab, form reports, and mailing labels. 
They 're the fastest to impressive reports. 


2t% 


Irour report 
is already 
finished. 
Let's dose 
ihe (kaL " 


m iim 

(M •«UQ0Q 

KTA SkOOO 


57;(XW 


2a% 


1^,000 


«J»C 


40% 


39JKQ 


For Puradox, 
dBASE,"^ Access, 
niid FoxPro users 


ReporiSmith 


The cBBisn way toHUKtoOiSir repws'' 


The easiest way to spectacular reports. 

ReportSmith is the database reporling and query tool that 
lets you work with data directly and interactively from your 
database. We invented this “live" database reporting approach 
so that what you see on the screen is what you'll get in the report. 
There are no symbols. No mock-ups. No surprises. Just the 
real thing. 

No wonder Moworld says, ReportSmith 's way of showing you 
your own data during the report design phase is far more intuitive 
than any other way of working. ” And why Windows Sources 
calls it, '\,.one of the best report writers we\e seen ," 

You don't have to be a database expert to create impressive- 
looking columnar, form, and crosstab reports and labels in no time 
- every time. In fact our newest version, ReportSmith 2.0, even 
has a new “drag-and-drop" query interface for end-users that 
requires no knowledge of SQL. Plus OLE 2.0 support, faster per¬ 
formance and over 150 new features and capabilities including 
loads of customization tools for developers. 

We think you'll find our price rather amazing, too. We'll even 
give you a FREE runtime. Get ReportSmith today. IFs the perfect 
companion to any PC or SQL data management software. 


Borlaiid 

The Upsizing Company 


* ReportSmith for SQL also available foi $ 2^:93 SRP- Copyright © 1994 Bvd4iiii:{ TnlcnuitibnalH Inc. AD rights reserved, AIJ Borland product names arc trademarfes orBoritind rniemnteonaJ, Inc. 

Offer good in United Stales .and Canada only. Atl prices in US- dollars. Ueal^r may vary. PI 7407 
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The 

course of 
computing 
is hereby 
changed. 


From the old. 



(Actual stze.}* 


The chip on the left Is growing rather old. 

Its 15-year-oId technology has been pushed to the limit. It worked well enough for yesterday's 
character-based computers, but it's having a hard time keeping up with the demands of today's 
computers and software. 

The new PowerPC* microprocessor from Motorola, however, is Just getting started. 

It's based on advanced RISC (reduced instruction set computing) technology, the technology most 
experts agree is the only way to reach the performance levels required by the new generation of 
computers and software. 

Taking full advantage of its RISC technology, the PowerPC microprocessor runs faster, runs cooler. 


The PoweiPC Micropracessor. The Rise chip 


^Bpth rhiiif rtrtMT Fter. ©'1994 Iik. The fhtoervd by Motorobr ioga H u tfoi^marlc ani MeHoralL aitJ the ® are tnniftmfkf ^ MHofoIa, itu. nrauhriPC ajuT Ih? Bauwt'PC dw t^o^nuapiy o/ IBM Onyi a/iJ anr used by 







To the new 



(Smaller, cooler, fasten cheaper} 


occupies less space, consumes less power and costs less than the chip on the left, 
The first computers based on the PowerPC microprocessor are now arriving. 
Apple's impressive new Power Macintosh" computers are here. 

Potent PowerPC personal computers from IBM* are on the way. 

Computers powered by the chip on the left, it seems, are on the way out. 

To receive your free PowerPC Information Pack: Call 0272 447760 (24 hours 
a day, 7 days a week), fax us with your name, company details and full address 
on 0272 248048 or write to us at: PowerPC Information Pack, Dept. UK, PO 
Box 643, Bristol, United Kingdom BS99 lUU. 




MOTOROLA 


MwtoreJiH. JjJT. loidpT hretfse frum S&M Caqr. iBM Is a regfstercd mark □/ fOM Coip. ftrawr MacMoslt (s s tTBd£mark ffjid Appir and MotrJrrftMk arr rlHf trndrma.rks of Appte CfliTipirJlrr, Yrtr. fVn/fniJTT Is a Frffdf tTMrfc of /nJeJ Corji. miTUfd. 

Circle 163 on Inquiry Card. 













Letters 
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Strong Feelings about Gompottentware 

Congratulations on being one of the first 
magazines to publish some straight scoop 
on OOP (object-oriented programming) in 
the May cover story called “Component- 
ware ” This can only mean one 
thing: OOP has lost its luster as 
a marketing gimmicL Will we 
ever stop being swayed by false * , 

promises? Yon can T turn chick- vfflnpOnBfl 1WU*6 
en soup into a cure for cancer 
by simply stirring the pot a little, 

Ernie Dee I 
Marietta, GA 

Y our May cover copy “Object- 
oriented computing has failed. 

But componentware, * * is succeeding” is 
causing many headaches, Wliy the sensa¬ 
tionalist title? Why is it that in the cover 
story, everything other than Microsoft""s 
VBX/OeX is an alternative? Why did you 
ignore companies such as ParcPlace Sys¬ 
tems, Oberon Software, Inference, Easel, 
and at least a dozen others? I donT know, 
maybe Tm just overreacting to your title 
page, which should have been called 
“Component Objects: A Look at VBX and 
Everything Else.'” 

Chris Stone 
FraminghimL MA 

Did you gel your headaches before or 
after you read our cover story? — Eds. 


1 want to congratulate you on popularizing 
a new buzzword, componeni software^ in 
the May cover story. Unfortunately, this 
is not what we software engineers need. 
We already have a reputation for jumping 
from one technological fad to the next and 
having more buzzwords than nearly any 
other profession. But hey, it sells nraga- 
zines. And it sells software. 

VBXes are cute and great for prototyp¬ 
ing; however, I can't extend them as I can 
with C++ objects. As Visual C++ incorpo¬ 
rates templates, my bet is that any leftover 
hype for OLE will continue to wane. Bor¬ 
land has a wonderful object-oriented library 
called OWL (Objeci: Windows Library) that 
is based on templates. And between inher¬ 
itance and templates, C++ has a rich set of 
features for creating leasable code, VBXes 
are not the epitome of reusability. 

David Cox 
Rochester, NY 

No, !don 7 think "VBXes are the epito¬ 
me of reusability^ ” and / didn 7 say that; 


howevert despite many flaws, they are 
surprisingly useful for exchanging 
ch unks of reusable code in binary form, f 
did, however, describe Next Step us hav- 
ing the same advantage that VBXes have 
but without VBXes ' limitations, and / 

aired some issues that are be¬ 
ing debated in a very lively 
way in the object community — 
notably, the COM/SOM con¬ 
troversy. t've heard of OWL, 
and in the cover story, I dis¬ 
cussed its new relationship 
with Nox^eli *s AppWare and 
what implications follow from 
that. If your impression of the 
article that VBXes are the 
be-all and end-all or ifuit C++ 
is dead, then please reread it—that is not 
at all the message. 

—Jon Udell 


EVesentnig^.Ilie Carnahon AwanI] 

Jerry Poumelle has the market on orchids 
cornered, so 1 suppose 1 will have to 
settle for awarding a carnation to BYTE 
for the Honorable Mentions and Dubious 
Achievements page that has been ap¬ 
pearing In the Lab Reports lately. I hope 
that by showcasing excellence and stu¬ 
pidity in product design, manufacturers 
will be encouraged to strive 
for the former and eliminate 
the latter. 

Steve Dunn 
Toronto, Conada 


An Unfair Comparison? 

I don’t know much about database soft¬ 
ware or database servers, so to broaden 
my knowledge, I read articles such as 
“Justifying NT” (April). Unfortunately, 
the narrow scope of the article and the 
explanation of test results described on 
pages 150-151 cause me to wonder if the 
information is reliable. The testing is per¬ 
formed using OS/2 1.3 because “Mi¬ 
crosoft recommends OS/2 1.3, rather than 
OS/2 2.1, as the best operating system on 
which to run it.” Is it not the responsibil¬ 
ity of BYTE to lest the manufacturer’s 
claim? In addition, results for Query 2 are 
not shown because “NT would not pro¬ 
cess this query.” Perhaps it would be of 
interest to see the numbers for those sys¬ 
tems that did manage to perform the task. 
One wonders how NT can be viewed so 



favorably when it cannot process a list of 
100 orders. 

Richard Hodges 

Los Angeles, CA 

For 16-hit OS/2 applications, version L3 
is a faster, leaner platform. However, the 
point of the article was to assess how one 
RISC-capable operating system^ NT, can 
and cannot fit into an enterprise setup. 
The conclusions were decidedly mixed: 
NT can be a good applications serx^er, 
but don 7 plan to toss out your file server 
and put in NTAS. Funny, you don 7 claim 
it was unfair to slam NT for its lousy per- 
fon?iance on the file-server tests on a 
token-ring LAN where it lacked 32-bit 
drivers, or lujw we showed that OS/2 
Wi 2 A' superior there.—Jon Udell 


Helpii^ Physicians On-Boaril 

Scott Wallace did a fine job describing 
some of the problems and benefits of a 
computerized patient record system (May). 
The most difficult hurdle ki the whole pro¬ 
cess, however, will be helping physicians 
on-board. I recently attempted to assist a 
pediatrician in keeping a database of his 
patients' records, but he was overwhelmed 
by it all and gave up. Doctors are trained to 
provide medical care and have no time to 
double as data-entry clerks. A 

_ way must be found to get the 

- necessary data into useful dig- 
ital fonnats easily. Then we 
will have to figure out a cheap 
1 way to put reams of liard copy 
I I data sitting in millions of file 
cabinets all around the country 
into appropriate databases— 
or the only people with complete medical 
profiles will be those who were bom yes¬ 
terday. 

Devm Struck 
Clevelmtd. WI 


BYTE Helping Out m the Werkplace 

Your article on object-oriented databases 
(April) clarified a misconception that I 
learned about only two days previously in 
a meeting discussing an IT (information 

We want to hear from you. Address correspon¬ 
dence to Letters Editor, STFE. One Phoenix 
Mill Lane, Peterhorough, NH 03458; or you 
can settd E-mat I via the Internet or BIX to edi- 
tors@ hix, com. Letters ma v be edited. 
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COLORADO TAPE BACKUP 


For the Easiest and Most 
ReliaHe Backup ScfiwOTe, 
Mfflions Come to Colorado. 



Introducing Colorado Backup for Windows 2.0 
fape Backup and Archival soAvraie from Colorado 
Memory Systems, the leader in tape backup solutions. 

S ince 1990 , Colorado Memory Systems has shipped 
over 3 million copies of our popular Colorado 
Backup' softvrare. Now, we bring you new 
Colorado Backup for Windows' 2.0, which supports 
all Colorado Tape Backup Drives fiom 120 MB to 
4 GB through a common, easy-tCHise interface. 

❖ Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk groomii^, 
broad network compatibility, a Tape Libraiy to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 

❖ Explore Colorado Backup for Windows 
and the compile line of Colorado 
Tape Backup Solutioas today. 


e 1994 CtkxHi] Monfxy Susans. AB nseivird rrJnrattn is n naikiitaik cf Oslnado Mmoy SysteriB. Tinder ^ a toc^rrsadr of Gntponlua 194 


A nimunn 


tOR\DO 

■“lYSy'STEMS 


For more information please call 

1 - 800 - 451-0897 


extension 751 
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Give your power-hungiy sof 


The OverDrive'" processor. 

The singie-chip upgrade that maxi¬ 
mizes your PC’s performance. 

Want to see a 
spectacular per- 
foimance? Then 
add an Intel486™ 
’ DX2 OverDrive 


processor to your Intel486 SX or DX 
CPU-based system. And watch all 
your power-hungry software take off. 

The OverDrive processor 
improves the performance of all your 
applications. So you can fly through 
your overwhelming workload with 
the greatest of ease. 


How does the Intel486 DX2 
OverDrive processor do it? Using 
Intel’s innovative DX2 “speed doubl¬ 
ing” technology, it mns internally at 
twice the speed of the rest of your sys¬ 
tem. So if you had a 33 MHz SX or 
DX Intel processor, you would now 
have a 66 MHz DX2 Intel processor. 



t^nropran inquiries, nil +44 f#) J 43t1i£, iiul ask far iafopack lODl. 

l91INt Intel Corponthm. AutoCAD is t Kgl»Hieil imdcmaik df AiMoilnk. Itlusuatof li l legruercd Iradcmiik df Adobe Sjnloni InCeNponlrd. Ijotm 1-1-3 h ■ rcgiflintid [radonsTtof 
Lotus Devdopinnil Corporallon. QiuUro Pro is a icgislcred tHdcmact of Botrlajid liUcnuUjcnaL Inc. Access is a tiadenwk dl Microsnfl Coiporajion. WordPericct is a leEiilctcd Uadentajk of WordPerfect Cnrpnratinn. 











ware up to70% more ka-bocm 



To install the Intel486 DX2 
OverDrive processor, you can either 
plug it into the OverDrive socket or 
swap it with your original micro¬ 
processor, depending on your system 
design. 

To get a better idea of how the 
OverDrive processor boosts perfor¬ 


mance of your software, call 
1-800-354-^3112, Ext 5719* for a free 
demo disk. It could be the greatest 
show on earth. 

int^. 
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technology) project. I was able to under- 
stand the impedance problem and distrib¬ 
uted the article at work the next week. 
Your magazine does a great Job covering 
not only the present state of IT but also 
where the computer industry is going. 

Randall Thomas 
New York, NY 


Compliments to the Staff 

I want to express my gratitude to you for 
your well-known and interesting magazine. 
To me, a systems analyst and editoriai staff 
member of the Nmionai Informatk Pub¬ 
lication ^ 1 consider BYTE's technical in¬ 
formation excellent. It is also a serious and 
engaging magazine. 1 want to give your 
editors my regards for their professiondism 
and the exquisiiencss of their work. 

Obilio Sinchez 
Habana, Cuba 


SPECint92 Projections for PA-RISC 

Your article “Intel Pushes the 80x86 En¬ 
velope'' (April News & Views) included a 
chart on the SPECint92 projections for en¬ 
terprise workstation CPUs. The perfor¬ 
mance of Hewlett-Packard’s high-end 
workstadon PA-RlSC chips was not stated 
at all, whereas other vendors (e.g.. Sun 
Microsystems and Mips) quoted numbers 
for some of their high- and low-end per¬ 
formance chip families. I believe we 
should have the same opportunity: Our 
high-end PA-RISC 7150 chips now 
achieve a 135 SPECint92 rating. By 1996, 
we project the PA-RISC 8(100 chip will 
perform at over 500 SPECint92 marks. 

Jan Silverman 
Advanced Technology Marketing Manager 
Hewleii-Packard Co, 
CupertimK Ot 


Cultural Faux Pas 

I was surprised to see the illustration ac¬ 
companying your State of the Art ardde on 
relational databases and data manipulation 
(“The Great Debate,” April), The picture 
contains a list of data entries showing race 
and religion. I consider this example to be 
questionable and misleading, especially 
as it comes from a worldwide computing 
authority. Most countries that have issued 
legislation to prevent misuse of computer 
archived information have imposed strict 
limitations on the storage and processing of 


personal data regarding race, religion, and 
political ideas. 

Michael Console Battilana 
Udine. Italy 

The iilustration was not meant to sug¬ 
gest that this type of data should 
routinely he collected or dis.semma(ed. 
Although at present, data colleciionfor 
legitimate purposes is not so strictly reg¬ 
ulated in the U.S., there is an ongoing 
privacy debate. Your objection to the fic¬ 
titious data pictured in the iUustration 
provides a timely reminder of the kinds 
of cultural differences that all companies 
(inejuding publLshers) should be mindful 
of when addressing an international au¬ 
dience.—Eds. 


No Substitute for Intelligence 

Jerry Pournelle's column is the main rea¬ 
son I continue to subscribe to BYTE. I ap¬ 
preciate the way he explains things without 
hammering the reader with benchmark lest 
results and an alphabet soup of acronyms. 
For instance, his description of the DOS 
and Windows capabilily in OS/2 (March) 
somehow gets to tlte truth of the matter, 
where any number of detailed benchmark 
te,sts simply fail, 1 am reminded of a wise 
old friend who once said, 'There's no sub¬ 
stitute for intelligence!” Pournelle cap¬ 


tures the essence of what is important and 
gives a decent idea of what works and what 
doesn’t. It’s always a good read. 

Richard Hodges 
LosAngetej!, CA 


Fim 

On page 41 of our April issue, we should 
have stated that Lotus and Borland were 
debating a copyright infringement, not a 
patent infringement. Also, on page 84, the 
address for Persistent Data Systems, Inc. 
should read: P,0. Box 38415, Pittsburgh, 
PA 15238. 

In “Head to Head: 71 Printers” (May Lab 
Report), the correct as-configured price 
for the Genicom Model 7170 is $4635. In 
the same story, the correct price of the 
Tektronix Phaser 200e i.s $2995. It sup¬ 
ports A4 paper and offers RS-232 as stan¬ 
dard and Ethernet as an option. 

In the 1994 Reader’s Choice Awards (June, 
page 65), a mistake appears in the Soft¬ 
ware Pruducl of the Year box on page 66. 
The winner is correctly identified as IBM 
OS/2, but the name Microsoft appears be¬ 
neath, making it appem* ihat Microsoft pro¬ 
duces ihe product. We regret the production 
error that introduced the mistake and apol¬ 
ogize for any confusion that resulted, m 


COMING UP IN AUGUST 


• SFATK-OF-i HE-AKT: PERlPllFRAE IIUSEIS 

Well examine the latest and the proposed variants of SCSI (e.g., SCSI-3, fast, wide, 
and serial), as well as Ihe newest high-speed serial buses. We’ll also fealure Rbre 
Channel (Texas Insinimcnts’ PI 394/Apple's FireWire), an evolving transmission stan^ 
dard that lets yoa move video and other data types hi directionally at I Gbps. 

- FINKWORKS 

Digital’s object-oriented work-flow package is strong on design and functionality. 

• LAB REPORT: H1 Of I-FERE ORMANCE DESKTOP PCS 

New processors mean the best prices ever—if you choose wisely. We use our bench¬ 
mark suite to identify the best systems for business applications. 

• APPI.E’S NEW top-of-the-line: powerbooks 

The PowerBook Duo 280c and the PowerBook 540c bL>th have active-matrix color for 
video and multimedia work. The 540c has a new, all-in-one design, and both are 
packed with new technology. 

• ROUNDUP: VIRUS PROTEICTION NUMS 

In dlls interconnected world, viruses are even a greater threat to the corporate environ¬ 
ment, We’ll evaluate NLMs (NetWare loadable modules) ihat detect, remove, and pre¬ 
vent viruses from your network. 

• MANAGINO enterprise DOCUMENTS 

More potent desktop applications coupled to LAN.s and WANs (wide-area networks) 
are raising the stakes on enterprise document management. 
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WINDOWS NT WORKS] 

JUSTOEUIW 


There’s a vast expanse of chal¬ 
lenges out there. And you have to 
solve them from one workstation. 

Whether you need to run elab¬ 
orate manufacturing or engineer¬ 
ing programs, financial, architec¬ 
tural, development or other 
sophisticated applications, you’ve 
got to ^t those complex jobs done 
more efficiently. More easily. 

And without the right operat¬ 
ing system running underneath 
those advanced applications, you’re 
dead in the water. 

That’s the reason Microsoft* 
Windows NT” Workstation oper¬ 
ating system is so significant. This 
32-bit system gives you high-end 
workstation power along with the 
productivity, ease and compatibili¬ 
ty of the Windows" environment. 

All for the cost of a PC. 
Quicker analysis. Faster decisions. 

Our preemptive multitasking 
lets you simultaneously run two, 
three, or as many applications as 
you want. Integrated together. 
Now you can move freely between 



any of your favorite productivity 
programs and your complex busi¬ 
ness-critical applications, all on 
one desktop. On one machine. 
Virtually crash-proof protection. 

If one application has prob¬ 
lems, this system keeps the others 
running. Unaffected. \bur fifes 
and programs are even protected 


from tampering and user error. 
The simplicity of Windows. 

Now you’ve got UNIX” power 
and flexibility without the arcane 
commands. Because Windows NT 
Workstation does it all in the 
Wmdows environment. It’s easy to 
use and quick to learn. (And a big 
savings on training costs.) 


•When avaikMe. Obmin free upgrade coupon ai time of acquiring cunenr pnxluct. Mu«t provide proof of purchase. Offer only good far version upgrade eo Windows NT Workstation iS Please allow 8-12 weeks fat delivery upon availablbty Offer good c 
Mkrroroft subsidiary or caD (206) 936-8661. Microsoft is a rcgisicrcd trademark and Windows, Windows NT and Visual C-*-*-ate tradcmaiks of Mlooaoft Cotpocatlofi. Banyan and VINES arc ttadctnadcs of Banyan Systems. Inc. DEC is a registered trad 
MIPS Computer Systems, Inc. NetWue is a registered trademark of Novell, Inc. UNIX is a registered trademaik of UNIX Systems Laboratories. 





HION. MASSIVE POWER. 
IHE SURHtCE. 



Use yournetwork. Your hardware. 

NetWare.* Banyan VINES.* 
UNIX. TCP/IR And Windows 
NT™ Server. The most popular net¬ 
works in use today all work with 
Windows NT Workstation. 

Hardware? It’s your choice. 
From the machines you have to the 
ones you dream about - Pentium^ 


Intel* 386/486, PowerPC,™ MIPS; 
DEC* Alpha AXP™ And more. 

Consequently, this system is 
making waves everywhere. 

Four of the top ten New \brk 
brokerage houses have chosen 
Wmdows NT Workstation. In a 
big way. As have numerous banks, 
airlines, factories and ^vemment 


agencies. Large and small. 

There’s a ton of solutions 
already available for Wmdows NT 
Workstation. The Microsoft Visual 
C++” development system and 
Microsoft Office for Windows NT^ 
with 32-bit Microsoft Excel and 
Word, are just around the comer. 

So it’s time to get started. Time 
fior you to migrate to Windows NT 
Workstation. Call (800) 434-3982, 
Dept. NFS, fior your free in-depth 
evaluation guide. Get Wmdows NT 
Workstation now and we’ll send 
you our next upgrade! For free. 

With all that power at your 
command, you might get a chance 
to come up for air once in a while. 



Micmsoit 


0 United States. G 1994 Mlciosofr Coipotadon. All rights reserved. In the 50 Untied Sates, call (800) 434-3982, Oepc NFS For tnfonnadon only: Cuncuncrs In Canada, call (800) 563-9048; outside the Untied States and Canada, cotuact your local 
Upka AXP is a trademark of Digital Equipment Cotpot a tion. Intel is r^Mercd ttadenutk and Kntium is a tiadcmatk of Intel Corporation. IWerPC is a tradematk of bitemational Buditess Machinn Cotpontion. MIPS is a registered trademark of 






WINDOWS Nf SERVER. 
EVERYONE ALL THE 


Your company is an ecosystem 
of sorts* An intricate network of 
diverse types that all feed on infor¬ 
mation. Constantly 

And, just as sophisticated sys- 
terns in the ocean are built on a 
foundation of coral, your business 
needs a dependable platform, a 
solid infrastructure on which to 
sustain itself and cultivate growth* 
For a long time to come* 

The Microsoft* Windows NT™ 
Server is that foundation* 

It's that one complete network 
operating system that supports 
and integrates a whole spectrum 
of server applications, networks 
and hardware* So your people can 
find the answers that lead to better 
business decisions. Faster. 

Through the easy, familiar 
Wmdows™ environment* 

The widest range of possibilities. 
No other network operating 
system runs as many business pro¬ 
grams or runs them as well. From 
accounting and payroll systems 
to customer tracking* 



Easy installation. Easy integration. 
Its all in the box. A new stand¬ 
ard of simplicity* Ready to set up 
and manage* Even with NetWare* 
UNDC and SNA systems* Because 
Windows NT Server integrates 
with all your existing networks* 
Naturally integration means 


youVe got central management 
from a single computer* Load 
balancing* Troubleshooting. The 
works. All at your fingertips* 
Thanks to the best monitoring and 
management tools around. 

It can even accommodate 
Hevdett-Rackard* OpenView’ IBM* 


'When avjUb'bk:. oiwain fwt ttHlpon « liimr of acn^uhing oimru |)»udkici. Mm piovide pit^of puedww, Ofef oinly (seod fbf to ’Wndiiw* NT Server Pte«e atlaw S-12 wetks lor ddlvciy upon avaUaMlty. OScr good only 
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ONE PUTFORM GIVES 
Y NEED TO THRIVE. 
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NetView* 6000, and the Sun* Net 
Manager.* So you can manage the 
largest mixed networks there are. 
You pick the hardware. 

Choose the chips that deliver 
the best price/performance for you. 
Pentium: MIPS; DEC Alpha AXT 
Single or multiprocessor. Windows 


NT Server means minicomputer 
performance for PC prices. 

This platform is the quintes¬ 
sential long-term answer, too. 

The microkernel achitecture 
at the core of Windows NT Server 
means the solutions you develop 
today will last Into the next 


H/Bcmsott 


century. Our object technology, 
built on this core, gives you control 
of the latest system advancements. 

That’s why thousands of com¬ 
panies have already used it to build 
rock-solid solutions for their organ¬ 
izations. Fact is, Windows NT 
Server has the highest customer 
satisfection rating of any Microsoft 
product in history. 

So call us at (800) 434-3982, 
Dept. NFS, and get your free evalu¬ 
ation kit. Or get Windows NT 
Server now and the next upgrade* 
is yours for free. 

Once you’ve gst this founda¬ 
tion, your business might just go 
right to the top of the food chain. 







News&Vews 


WINDOWS DATABASES 


Borland Readies dBase, 
Takes Aim at Microsoft 

In the battle of PC databases, both Microsoft and Borland have set their sights on having it all 


STAN MIASTKOWSKI 


A S late as Borland’s release of dBase for 
Windows is, it will probably still beat Mi¬ 
crosoft’s FoxPro for Windows to market 
by several months in offering a full event-driven pro¬ 
gramming model with object-programming exten¬ 
sions for dBase programmers. Borland was expected 
to release the long-delayed first version of dBase for 
Windows in June. 

Although Microsoft is catching up in market share 
in the PC desktop database market (see the chart), 
Borland says it still has a 
worldwide installed ba.se of 


Microsoft released FoxPro 
2.6 for Windows this spring, 
and although the database tar¬ 
gets dBase programmers, some 
developers who have used the 
latest version .say it lacks 100 
percent compatibility with 
dBase, making it a problemat¬ 
ic solution for a mixed envi¬ 
ronment of dBase for DOS and 
FoxPro users. For example, 
with FoxPro, dBase indexes 
and memo fields mu.st be con¬ 


verted to FoxPro’s own format, 
and FoxPro does not support 
concurrency of dBase IV files 
in a mixed FoxPro/dBase en¬ 
vironment on a network. 

“When you do a U S e on a 
.DBF file, FoxPro has to auto¬ 
matically convert memo fields 
to its own FoxPro format,” says 
Dick Harding, president of 
Compucon (Menlo Park, CA), 
a consulting company and de¬ 
veloper of custom database ap¬ 
plications. He says Microsoft’s 
solution is for developers to 
take the .DBF database file and 
copy it to another named file 
without the memo files. “That’s 
fine for 500 records, but what if 
you have a 10-million-record 
file?” asks Harding, who uses 
FoxPro and has tested a pre¬ 
release version of dBase for 
Windows. ‘This is a problem.” 

Janet Walker, group pro¬ 
gram manager of Microsoft’s 
Fox Business Unit, says Fox¬ 
Pro 3.0 will include a true Win¬ 
dows event model that will ob¬ 
viate the need for the complex 
coding currently associated 
with using FoxPro’s founda¬ 
tion Read command (index in- 
compatibilities with dBase 
should remain, however). Fox¬ 
Pro 3.0, the first Windows and 
NT versions of which should 
ship sometime between late 
1994 and mid-1995, will in¬ 
clude all the events, properties, 
and methods found in Visual 
Basic today; object-program¬ 
ming extensions; a data dictio- 


Woridwide Stand-Alone Desktop Databases Installed 


6.7 million dBase develop¬ 
ers and users, many of 
whom have waited for a 100 
percent dBase language- 
and file-compatible Win¬ 
dows database. The large in¬ 
stalled dBa.se market, ana¬ 
lysts say, gives Borland a 
fighting chance to recapture 
market share in the desktop 
database arena with dBase 
5.0 for Windows (note the 
shift from Roman to Arabic 
numbering with the first 
Windows version). 


installed Base on DOS (1993) 

dBase for DOS 
6,700,000 \ 


Paradox - 
for DOS 
1,587,032 


DataBase 
for DOS 

702.560 poxPro 
473.240 


Installed Base on Windows (1993) 

Paradox 
for Windows 

Access ^ 900,000 

810,000^ 



FoxPro 

315.270 


FileMaker Pro 
160.000 


Alpha Four 
416,550 


^ DataPerfect 
Q&A 110.295 
369,274 


Sourve: Intemationai Data Corp. (Framingham, MA) 


28 BVXE JULY 1994 











nary; and other features. Walk¬ 
er says* (Borland is working 
with Jntersolv (Rockville, MD) 
and other third parties to pro¬ 
vide a data dictionary for dBase 
for Windows*) 

dBase for Windows and 
Paradox 5,0 for Windows, 
which is expected to ship in 
August, are the keys to Bor¬ 
land growing its installed base. 
BYTE previewed prerelease 
versions of both programs. The 
version of Paradox 5.0 for 
Windows that BYTE used was 
far from being a quantum leap 
from version 4.5, but it shows a 
great deal of improvement in 
integration and ease of use. 
Paradox 5.0 for Windows is 
notable for its many new Ex¬ 
perts, programs that guide you 
through the common yet com¬ 
plex schemes of creating re¬ 
ports, forms, and graphs. Bor¬ 
land claims 5,0 is two times 
faster across the board than 4.5, 
but BYTE could not confirm 
this because of the debugging 
code in the beta version. 

dBase 5.0 for Windows puts 
a new face on a familiar pro¬ 
gramming language. Borland 
is counting on its two-way in¬ 
terface (see the screen) to bring 
a generation of dBase pro¬ 
grammers into the brave new 
world of object-oriented pro¬ 
gramming. The beta version 
that BYTE tested was not yet 
ready for performance testing. 

Unlike Paradox, whose ob¬ 
ject-oriented tools and lan¬ 
guage result in a product that's 
different from its DOS name¬ 
sake, dBase 5.0 for Windows 
is also completely compatible 
with dBase lU Plus and IV files 
and programs. Based on 
BYTE’s use of an early beta 
version, it appears that the mi¬ 
gration from .DBF files to 
client/server is as painless as it 
is to move from DOS to Win¬ 
dows: Users move around serv¬ 
er tables with the same skip, 
go top/bottom, and 1 ocate 
for commands they have used 
for years. Once connected to 
the database, you design forms 
and mports or write code just as 
you would for local data, ac¬ 
cessing database tables with the 
familiar use command. 

Although the database are¬ 
na is fragmented into numer- 
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Wrndows' two- 
way graphical 
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code. However, you can 
edit source code gener^ed 
by the gyaphteal tools. 
Changes made are instantly 
reflected In the assnetuted 
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ous segments, including desk¬ 
top, developer, and client/ 
server, the lines between these 
segments are becoming in¬ 
creasingly blurred. As compa¬ 
nies downsize and move their 
line-of-business applications to 
networked PCs, developers arc 
asking for databases that com¬ 
bine a fast and flexible devel¬ 
opment environment with the 
ability to access corporate data 
stored in SQL databases, 

Howard Dresner, program 
director at the Stamford, Con¬ 
necticut-based Gartner Group, 
says the consulting group has 
five different definitions for 
client/server but that most PC 
databases conform to only one 
of them: front-end remote ac¬ 
cess of data residing on a net¬ 
worked database server. The 
database server could be a PC, 
a minicomputer, or a main¬ 
frame running another data¬ 
base, such as Oracle, Sybase, 
DB2, InterBase, or even a dif¬ 
ferent PC database. 

The graphical shell of all 
major PC databases wraps 
around the core code that per¬ 
forms the complex low-level 
chores of handling data. In this 
realm, Borland claims to have 
an advantage: Paradox 5.0 for 
Windows and dBase 5.0 for 
Windows share the BDE (Bor¬ 
land Database Engine), as does 
the Quattro Pro spreadsheet 
Borland recendy sold to Word¬ 
Perfect. Currently, Access and 


Visual Basic share Microsoft’s 
Jet engine, while FoxPro runs 
on the FoxPro engine. 

The benefits of the shared- 
engine approach include re¬ 
duced storage requirements and 
a consistent development plat¬ 
form. Today’s PC databases 
hide the complex details of the 
SQL commands from users by 
translating normal queries, but 
Borland and Microsoft handle 
this translation process in very 
different ways. 

Borland’s approach is to in¬ 
clude SQL translation capabil¬ 
ities directly in its BDE. The 
integrated SQL Link of both 
dBase 5.0 for Windows and 
Paradox 5.0 for Windows di- 
reedy accesses Oracle, Sybase, 
Informix, DB2, AS/400, SQL 
Server, and InterBase servers. 
The SQL Link can also access 
other SQL databases that have 
ODBC (Open Database Con¬ 
nectivity) drivers. Borland con¬ 
tends that its integrated 
client/server approach has sev¬ 
eral important advantages over 
ODBC, including the ability to 
use virtual tables, faster access 
to remote data, and heteroge¬ 
neous joins (using a mix of 
multitable local and remote 
data at the .same time). 

Instead of incorporating 
client/server capabilities di¬ 
rectly in its core Jet engine, Mi¬ 
crosoft’s approach is ODBC, a 
company-developed “middle¬ 
ware” standard that’s been 


widely adopted by the database 
community. Microsoft ships a 
handful of drivers with its ap¬ 
plications, and many database 
makers (e.g., Oracle) include 
or sell ODBC drivers for their 
products. Third-party compa¬ 
nies such as Q+E Software 
(Raleigh, NC) sell other ODBC 
drivers and development kits. 
At last count, there were over 
140 such drivers available for 
various applications. 

Analysts say that neither 
Borland nor Microsoft cur¬ 
rently has a large presence in 
the client/server arena. But both 
companies hope to make a dent 
in the client/server business. 
The question remains whether 
corporate customers (largely 
Fortune 1000 companies) will 
be impressed. “Borland is go¬ 
ing upstream and trying to 
compete with Oracle and 
Sybase,” says Nicole Roth, an 
analyst for International Data 
(Framingham, MA). “They 
[Borland] have good technol¬ 
ogy, but it’s going to be lough 
for them,” 

dBase developers have pa¬ 
tiently waited for dBase for 
Windows. Will the product 
turn out to be worth the wait 
when Borland releases it? 
Based on use of a prerelease 
version, we think so. But, as 
one Borland product manager 
said, “It better be.” 

—Additioimt reports by Mark 
oitd Dave Andrews 
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Made to 
be ignored. 



Network-ready 
HP LaserJet printers 
for your LAN. 

Much to bp dorip. And precious 
little rime to df> it. Why allow network 



and end-user sna^^s f.o disi ract. you 
from the more important things? 

The new, net work-ready HP 
LaserJet 4M Plus and the HP LaserJet 
4Si MX printers work in all the most 
popular network environments. 
Direct-connect right out of the hox 
with the huiitdn HP Jet Direct network 


interface card. And move l>ctwcen 
^ network operating systems without 

firmware upgrades 



The primary benefit to users is, 
of course^ faster job completion time. 
Network ready HP LaserJet, printers 
bypass parallel-port bottlenecks. 
Maximize data-transfer speed. Provide 
bi-directional communication. And 
reduce the load on your file servers. 

Other user benefits abound. 
Automatic switch!isg between lan¬ 
guages, I/Os and operating systems, 
Adobe'"" PostScript Level 2 software 
built in. And versatile paper-handling 
capabilities. 

Con.sider all this, along with 
legendary LaserJet reliability and 
HP's superior service and support, 
and there's really no question. Call 
L800^LASERJET, Ext. 8246 for 
more information? 

Give your users network-ready 
HP LaserJet printers. Let them take 
care of themselves. Then walk away 
with confidence. 

You do your job. We'll do ours. 

HP LaserJet Printers 

HEWLETT® 
PACKARD 
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PORTABI.E DOCUMENTS 

WordPerfect Enters Paperless-Document Arena 

and offers all the features of 
the full Replica reader, includ¬ 
ing scrolling, zooming, suppon 
for the Rich Text Format when 
copying text to the clipboard, 
and tools that let you copy in¬ 
dividual elements of a vector 
graphic to the clipboard. 

While WordPerfect works 
on finishing Envoy, its com¬ 
petitors are busy adding fea¬ 
tures to their next releases. No 
Hands officials say the next 
versions of Common Ground, 
slated for release laler this 
year, will add support for hy¬ 
pertext links and annotation. 
Farallon says the next versions 
of Replica will likewise add 
support for hypertext links, as 
well as the ability lo consoli¬ 
date multiple annotations into 
a single document. 

And sources say Adobe will 
announce in August a new ver¬ 
sion of Acrobat that features 
support for third-party exten¬ 
sions by means of a plug-in ar¬ 
chitecture; security (e.g„ pass¬ 
word protection and the ability 
to set read-only privileges); a 
trimmed-down reader; and the 
ability to search across multiple 
PDF (Portable Document For- 
mat) files. The portable, elec¬ 
tronic document arena should 
see plenty of action as compa¬ 
nies improve their programs* 
—Lauren S. Hiompsoii 



Portable Document Highlights 

Prod uct/Company/Price 

Embed viewer? 

(embedded viewer size] 

Minimum RAM 
under Windows 

Platfonits supported Text resolution 

WardPeffect Envoy 

WordPerfect, (801) 22&5000 
$139 

Yes, but only opens Envt^ 
docurront to which the run time 
viewer is bound (300 KB). 

500 KB free. 

Windows and Mac in June; Scalable. Doesnl preserve exact 

U nix and Power Mac look during font substitution. 

later this year. 

Replied 

Farallon Compuljnft, [510} 814-5000 
$99 

Run-time viewer is free; 
opens multiple Repllna 
documents (200 KB}. 

500 KB free. 

Windows and Mac; Scalable If font present or embedded; 

Power Mac later this year, otherwise uses 300 dpi for printing 

and screen resolution (72 dpi on Mac, 
96 dpi on Windows} for screen display. 

Common Qroond 

No Hands Software, (415) 802 5800 
$189.95 

Run-time viewer opens 
multiple Common Ground 
documents, but no search 
or zoom capabilities (75 KBJ* 

650 KB free. 

Windows and Mac: Not scalable. Supports four resolutions: 

Power Mac later this year. 72,100, 200, and 300 dpi. Preserves 
font look. 

Acrobat 

Adobe, (415} 9614400 

Exchange, $195: Distiller. $695: 
Reade r, up to $50 per per^n 

No run time viewer; 
requires each recipient 
to buy Acrobat Reader. 

2.1 MB free. 

Windows, Mac, DOS. Unix. Scalable, Preserves font appearance 
during substitution. 



One use tor WordPerfect Envoy is tc let several people review and annotate a single 
document* A thumbnail ^ew of the document appears at the top left of the screen* 


W hat was once a small 
club is turning into a 
crowd, WordPerfect's family 
of products, code-named En¬ 
voy, IS the most recent entry in 
the cross-platform, portable- 
document arena, joining oth¬ 
ers such as Farallon Comput¬ 
ing's Replica, No Hands 
Software's Common Ground, 
and Adobe’s Acrobat family. 

Earlier this year, Farallon re¬ 
leased the first Mac version of 
Replica, which joined the com¬ 
pany's Replica for Windows, 
released last year. At press 
time, WordPerfect planned on 
releasing the first Windows and 
Mac versions of WordPerfect 
Envoy in June. 

Three components make up 
WP Envoy: a printer driver for 
creating ponable applications 
from all Mac and Windows ap¬ 
plications (support for Power 
Mac and Unix applications is 
planned for later this year); a 
viewer for viewing, annotat¬ 
ing, manipulating, or printing 
WP Envoy files; and a run-time 
tile that combines a WordPer¬ 
fect Envoy file with an em¬ 
bedded viewer to create a self- 
opening portable document 
WordPerfect is also making 
available an SDK (software de- 
velopmeni kit) that lets devel¬ 
opers customize the look of the 
interface that's presented lo 


someone who’s reading a dt>c- 
ument such as an electronic 
brochure or catalog. '"Publish¬ 
ers don't want their electronic 
book to have the same inter¬ 
face as their competitor’s 
book," says David Harkness, 
director of electronic publish¬ 
ing tools at WordPerfect. 

Based on use of a prerelease 
version of Envoy Tor Windows, 
WordPerfect’s program ap¬ 
pears to combine some of the 
high-end features of Adobe's 
Acrobat family (e*g*, font sub¬ 
stitution for TrueType and 
PostScript Type I fonts) with 
u.seful group-collaboration 
tools not currently supported 


in Replica or Common Ground 
(e.g., hypertext links and the 
ability to consolidate annota¬ 
tions and other comments from 
several reviewers of a docu¬ 
ment into a single master file). 

In contrast to No Hands' 
Common Ground run-lime 
reader, which lacks support for 
searching and text exporting, 
WP Envoy's run-time reader 
is identical to the full WP En¬ 
voy reader—except that it can¬ 
not send files directly lo mail 
via VIM (Vendor-Independent 
Messaging), MAPI, or AOCE 
(Apple Open Collaborative En- 
vifoment). Replica’s run-lime 
reader, however, is extractable 
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Halcom C/C++ 10.0 


litC[LEIIPTf 

Your C and C++ 
Application Development 





Watcom C/C-f-i-10.0 delivers 
all this in a single package! 

* New integrated development envirpnnnent 
hosted on Windows, OS/2 and Windows NT 

' Comprehensive suite of multi-platform 
development tools Including debupper 
browser, profiler and more 
■ Professional source editor, resource edit 
testing and monitoring tools hosted on 
Windows and Windows NT 

* Target Platforms include: 

16-hit: DOS ‘ Windows 3 x - OS/2 1 x 
32-bit: Extended DOS • Windows NT 

- Win32s •GS/2 2.x •32‘bit 
Windows 3.x • Novell NLM 
■ AutoCAD ADS/ADl 


Both 16-bif and 32-bit compEiers for C and C++, 
the Industry s best code optimizer faster 
compile times with pre-compjied headers, C++ 
supports templates, exception handling and the 
IVlicrosoft Foundation Glass library (MFC) 
Licensed components from: 

* Microsoft Windows 3.1 SDK 

* Microsoft Windows NT SDK 

* Novell NLM SDK v4,0 
IBM OS/2 Toolkit v2.1 
Microsoft MFC Class library 

^ includes Rational System's .D0S/4GW 32-fait 
DOS extender with royalty-free distribution 
Significantly expanded and revised 
documentation, on-line 
And morel 


THE BEST OPTIHIZHTION 
TECHNOLOGY 


Watcom C/C-F+ 

i6 and 32-bit compilers in a single package, providing you with the 
industry-leading optimizing compiler team. PC Magazine tested 
performance of industry standard C and C++ compilers and said: 
“the fastest executables created during testing came from Watcom 
C/C++^^ Version 9.5, while the 16-bit version of the same compiler 
produced the smallest executables”’. Now, with Watcom C/C++10.0, 
this competitive advantage is delivered with our easy-to-use 
development environment and tools. 


C/C++ W.O inMes a pmQrammers 
oditor with syntax higtiiighting, a suite of 
resoufcs editors and application testing and 
monitoring toots for Windows 3.x and 
Windows WF development. 

Suggested Retail Price; 

Watcom C/C-M-10.0 CD-ROM Edition 

(CC-flClW Witt} on-iine doementationi 


The advanced muth-piatform debugger 
acceterates the development cycle by 
increasing the bandwidth between you 
and your application. 


Watcom C/C-H-10.0 

[CD-ROM with printed docmentation] 


Upgrades: {torownersof 
Watcom C/C++^^ or Watcom C/C++^® vJi) 

Watcom C/C++10.0 
CD-ROM Upgrade Edition S149 


waicom 


1 - 800 - 265-4555 


A Powersoft Company 


W^fcpm Inlarnational 41S PfiiEliii Street. Waterloo. Ontario N2L3X2 
Tel fSl9} aS6-3700 Fa)( (519) 747-4971 

' Price In DS dollars. Does kicluide ffeighi ainJ laius vrtrere applicable. Aittfibrized dealers 
mav sell Far 3195 SpKtal OffeF Is available unlil Octub&r 31.159^. WatcDm and Tt>e 
Liflnlning Device are trademarka oi Watcom itttenialionai Corp. □OS/4G Is a iraaemark oF 
flalhonal Systemrs Inc. Drbtr trademarks are prapertres at their respedrve owFiera 
®Copyriflhl 1994 Wateoin ln1fl^^Hlrt)nal Corp, 'PC Magazine. March 29,1954 

Circle 1.41. on Inquiry Card. 


The new Watcom C/C-H-10.0 development 
system simplifies and accelerates development 
of high-performance, multi-platform 16 and 
32-bii applications. Watcom C/C++ 10.0 
delivers productivity and perfoonance, 
combining our slale-of-lhe-art compiler 
technology with a new integrated 
development environment (IDE) and 
comprehensive set of tools. 


HEHINTEGRflTEODEVELOPFIENT 
EHVIHONHENTHND TOOLS 


The new IDE is built to simplify the complexities of 
real-world application development and make it easy 
to exploit the high-performance, multi-platform 
power of Watcom C/C++ 10,0. In a single “projecCyou can 
build multiple EXEs, DLLs, and LlBs, targeting several 
different platfomis. The IDE simplifies each stage of 
development from compiling and linking to debugging 
and performance tuning. The package includes 
versions of the IDE and tools for all three host 


platforms (Windows 3.x, OS/2 2.x and 
Windows NT). 


FtULTIPLEPLHTFORHS 
INN SINGLEPHCHOGE 


Watcom C/C-I-+ 10,0 supports development 
of applications targeting an incredible array of 

platforms: DOS, Windows 3.x, OS/2 Lx, 
32-bit DOS (includes royalty-free DOS 
extender), OS/2 2.x, Windows NT, Win32s, 
32-bit Windows 3.x and Novell NLMs. To 
maximize the potential on individual platforms, 
Watcom C/C++ 10.0 extends the capabilities of the 
core, multi-platform looLsei with platform-specific tools, 
SDKs and libraries. This extensive support is amplified by 
the cross-platform capabilities of the IDE and tools, which 
enable building applications fora wide range of 
target environments from any of the host systems. 
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lient/Servo: 
liis Tb "teur Diet. 


Now there’s a way to efficiently 
manage your distributed systems. 

And to protect against security laps¬ 
es, corrupted or lost data, systems 
failures and backup disasters. 

It's CA-UNICENTER; the indus¬ 
try’s most comprehensive client/ 
server systems software from the 
leading systems software company. 

Thanks to the consistent GUI 
across all systems and functions, 
you’ll be able to manage a multitude 
of operating environments from a 
single desktop. 

And CA-UNICENTER gives you absolute con¬ 
trol over absolutely everything: 
security, event management, job 
scheduling, archive and backup, 
help desk, inventory control, per¬ 
formance monitoring, resource 
accounting-younameit. 

Best ofall, you can continue 
to leverage your existing hard¬ 
ware and software investments 
since CA-UNICENTER supports a 
broad range of platforms—from 
mainframes to UNIX to LANs. 
You also have the comfort of 
pnbieni Management knowing it’s backed by CA vrith 
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20 years of success in managing mission-critical 
computing. 

So why take chances? Play it safe with 
CA-UNICENTER. 

For A Free Case Study On 
Distributed Systems Management 
And Information On Seminars 
Call 1-800-225-5224, Dept. 10500, 

Learn how CA-UNICENTER can take the risk out 
of your client/server environment. 

And why you shouldn’t be running your 

systems - or your fZOMPUTER' 

business - without it. ^550CIATES 
Call us today Softwore superior by desigr). 



UNIX NETWARE OS/2 OS/400 VSE WINDOWSNT MVS 
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News & Views 


NETWORKING 

The Best of Interop+Networld 



E ditors from McGraw- 
HilTs TechNet maga¬ 
zines—BYTE, Data Commu¬ 
nications^ LAN Times^ and 
Open Computings —^recognized 
companies at the May In- 
terop+Networld '94 for prod¬ 
ucts that exemplify and ad¬ 
vance global networking* 

The Best of Show (and also 
Internetworking) co-winners 
were Fore Systems and Net- 
Edge Systems for their co¬ 
developed switching solution 
that links Ethernet, Token 
Ring, and other LANs with 
ATM (Asynchronous Transfer 
Mtxie) networks. NetEdge Sys¬ 
tems ((919) 361-9000) offers 
it as ATM Connect release LI, 
and Fore Systems ((412) 772- 
6600) markets ii as the Lax-20 
LAN Access Switch. 

XSoft ((415) 424-0111) won 
in the Applications category 
for Visual Recall, a document 


management system for Net¬ 
Ware workgroups. 

EZ-RPC for Windows NT, 
OS/2, and VMS, from No- 
bleNet ({508) 460-8222), look 
lop honors in the Application 
Development Tools category . 
EZ-RPC lets you develop 
cross-piatfomi client/server ap¬ 
plications from stand-alone 
applications. 

NetFrame Systems’ {(408) 
944^06(X)) ClusterServers 2500 
and 4500 won in the Server 
Hardware category. These 
servers allow multiple operat¬ 
ing systems and processors to 
coexist with a common back¬ 
plane, shared memory, and an 
independent messaging layer 
while supporting the hot swap¬ 
ping and addition of all com¬ 
ponents. 

AT&T and Novell won the 
WAN (wide-area network) 
Services award for NetWare 


Connect Services, which 
offers secure network 
access to public, private, 
and commercial ser¬ 
vices. 

Telco Systems' Fiber 
Optics Division ((617) 
551-0300) took the 
WAN Equipment award 
for its HyperLynx-50 
and HyperLynx-5() Hubs, 
which are ATM/Sonet multi¬ 
plexers that combine T1 ser¬ 
vice with ATM transport, of¬ 
fering broadcast-quality video 
and monitoring for usage-based 
billing. 

Isocor ((310) 476-2671) won 
in the Messaging/E-Mail cat¬ 
egory for MAPI ware, a devel¬ 
opment toolkit for message-en¬ 
abling applications. MAPI ware 
allows the development of 
client/server Windows or Unix 
interfaces for a variety of data- 
exchange functions, including 


bocur's MAPIware represents 
Informatlofi atxout a glolkal X.500 
drrectofy sj^stem of users in a grapbiGal 
Rolodex. In the schetiia designier, you 
oaii iiHidtb network schemata, suoh as 
security or routing, graphically. 

work-now forms. 

Symantec ((503) 334-6054) 
won the Network Peripher- 
aLs/Storage award for its Nor- 
ton Enterprise Backup soft¬ 
ware, which features automatic 
routing of data to tape ser\'ers 
and disaster-recovery tools. 

SynOptics ((408) 764-1085) 
took top honors in the LAN 
Hardware category for the 
LattisSwitch 28115, a fast 
Eiliernei switching hub. The 
28115 has 16 shielded RJ-45 
ports, allowing individual con¬ 
figuration of each port for 10- 
or lOO-Mbps operation. 

Cogent Data Technologies 
((206) 378-2929) won in the 
Network Interface Card cat¬ 
egory. Cogent's EM964 PCI 
Quartet, a four-port Ethernet 
PCI (Peripheral Component Tn- 
lereonneci) LAN adapter, sup¬ 
ports 132-Mbps data transfer 
with predictive pipelining and 
an on-board bridge. 

Checkpoint Softw'are Tech- 
nologie.s ({415) 346-4131) won 
best Security product with its 
FireWal 1-1 software, which 
provides complete Internet con¬ 
nectivity with security. 

Make Sy.stems ((415) 941- 
9800) won the Network Man¬ 
agement trophy for NetMak- 
er XA, a set of interactive data 
management tools for enter¬ 
prise networks. 


NTEROP RUNNERS-UP 


Applications: Uie InterAp applications 
suite for accessing the Internet, Cali¬ 
fornia Software ((714) 7294224); the 
Zip Office Server for Lotus Organiier 
and cciMall, which links schedultng 
systems across LANs to IBM PROFS 
and OfficeVisfon, Attachmate {(416) 
979-1380), 

Application Development Tools^ the 

Enterpnse/Access 2.0 toolkit, which 
combines centralized screen-scraping 
logic and client/server technology 
Apertus Technologies ((612) 828- 
0300): version 3.0 of the Virtual Sock¬ 
et Libfary, which provides a consistent 
transport-level network API for 
client/server development, JSB ((408) 
438-8300). 

Server Hardware: WorkgrcLJp Serv¬ 
er 9150, a PowerPC 601-based serv¬ 
er Apple ((408) 996-1010): the 
AS/400 Advanced Server from IBM 
((914) 766-4530). 

WAN Sendees: the Interexchange 
Switched Muiti-megabit Data Service, 
which provides secure high-speed con¬ 
nections between MCI and other local 
providers, such as Bell Atlantic, MCI 
Telecommunications ((404) 668- 
6000); SlTA's Frame Relay service, 


which carries networked applications 
across over 200 countries at 2 Mbps, 
SITA Group (Hayes, England, +44 81 
730 1322). 

Equipment: the Artemis Broad¬ 
band Data Service Unit, which lets ATM 
islands connect to T3 or E3 lines, 
Larscom ((408) 988^6600): the muL 
tiprotocol ACP 70 access device. 
Telematics International {(305) 772- 
3070). 

Messaglng/E4^flall: Z-MaSi. a cross- 
platform E marl system, Z^^ode Soft¬ 
ware [(415) 89&8649]; the Intelligent 
Messaging III back end, Banyan Sys¬ 
tems ((508)898^1000). 

Network Peripherals/Storage: Ty¬ 
phoon 30, a 30-ppni networked print¬ 
er, Dataproducts [(818) 8S7-8000): 
the Q7 advanced tape library, which 
has up to 560 GB of storage, Transi¬ 
tional Technology ((714) 693^1133). 

LAN Hardware; the lOOVG Huthl5. 
which supports the proposed lOOVG- 
AnyLAN IEEE 802.12 lOO-Mbps stan¬ 
dard, Hewlett-Packard {(800) 533- 
1333): the Enterprise Hub, an ATM 
Ethernet switch module that provides 
ATM backbone access, routing, and 
bridging for workgroups, Hughes LAN 


Systems {(415) 966-7300). 

Network Interface Card: the 10-/ 
100-Mbps EtherExpress PR/100 
adapter, Intel {(503) 629-7000): the 
Performance Series Ethernet Elp 
Adapter for PCMCIA from Xircom [(818) 
87^7600). 

Security: the CyberSafe Challenger 
tool for developing secure authentica¬ 
tion for distributed systems, Cyber- 
Safe [{206) 8838721): AuditWare, a 
multi server auditing tool for NetWare. 
Preferred Systems ((203) 937-3000). 

Network Management; Spectrum 
3.0, a distributed, muitluser network 
management platform with telephony 
and PBX management, Cabletron I 
({603) 332-94(30): the Netscout Re¬ 
source Manager proactive manager of 
network devices, Frontier Software De¬ 
velopment [(508) 851-5700). 

Internetworking; Direct Route, a 
connection-oriented, protocoI-inde- 
pendent. Internetworking technology 
that provides dynamic bandwidth and 
on-demand access between LANs. 
Symplex Communications ((313) 995- 
1555): the tEN 1000 intelligent branctv 
office hub/router, Hypercom [(602) 
86&^5399). 
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BUS TECHNOLOGY 


High-Speed 1394 Train Still at the Station 


I ardly anyone talks much 
I about the “plug*' half of 
“plug and play'" when the sub¬ 
ject turns to making PCs easier 
to use. But the jumble of 
unique ports and cables used 
to connect various peripherals 
stirs the ire of even hard-boiled 
computer managers. And the 
relatively slow speed of most 
of these connections is threat¬ 
ening to choke off the data- 
heavy multimedia revolution. 

But the lEEE*s Project 1394 
(P1394> also known as 
FireWire) is poised to simplify 
and greatly accelerate PC con¬ 
nections, PI394 is a proposed 
high-speed serial-bus interface 
standard that promises to con¬ 
solidate all of today's periph¬ 
eral I/O interconnections into 
a single, universal inteiface for 
both Mac and Windows PCs. 
The PI394 interface could re¬ 
place parallel serial, video, au¬ 
dio, SCSI, keyboard, and even 
AC power connections on a PC 
with two or three identical, nar¬ 
row (less than an inch wide) 
serial ports that use the same 
thin twisted-pair cable. Multi¬ 
ple devices can run off each 
port through branching or 
daisy-chaining techniques. 

PI394 can .shuttle data at 
rates of 100, 200, and 400 
Mbps, with four of its six 
shielded wires dedicated to data 
and control signals (the other 
two are used to carry power). 
Higher rates are possible, and 
they will be backward-com¬ 
patible with previous speeds. 
Just as important as speed for 
many multimedia applications, 
PI394 supports a “guaranteed 
bandwidth'' for real-time data 
transfers. However, PI 394 is 
not intended to be a networking 
standard. Among other things, 
the distance limitations of ser¬ 
ial interfaces would make net¬ 
work use problematic. 

Apple, IBM, Texas Instru¬ 
ments, NCR, and DEC are 


among those represented on the 
PI 394 committee, and all say 
they are committed to the new 
serial interface. Peripheral 
companies, including hard 
drive makers Adaptec, Maxtor, 
and Western Digital, also say 
they’re behind P1394. Mi¬ 
crosoft has yet to take a posi¬ 
tion on it at this writing. 

When users will begin see¬ 
ing PI394 products is less 
clear Apple says it will wait 
until next year at the earliest to 
use it in Macs, IBM, DEC, and 


others won’t say when they’ll 
begin using it. But add-on 
boiU-ds with the PI394 inter¬ 
face could begin showing up 
later this year. TI says it has 
begun production of a PI394 
chip set for such boards, which 
will likely be available first as 
prototypes for PC makers. 

The PI394 interface won’t 
be just for computers. Con¬ 
sumer electronics and industri¬ 
al companies are interested in 
using PI394, reports Mike 
Salas, a project manager at TI 



for 

P1394. That 

trend, he notes, will make it 
easier to link PCs with every¬ 
thing from camcorders to fac¬ 
tory assembly lines, 

—Chiistopher O'Malley 


SPREA DSHEETS 


1-2-3 Proves DOS Isn’t Dead 


L otus Development isn’t 
letting i-2-3 for DOS die 
in the shadow of its Windows 
spreadsheet, Lotus plans on re¬ 
leasing in July 1-2-3 release 4 
for DOS, a solid upgrade of I - 
2-3 release 3.x. But it’s a 
stretch to call this release 4, be¬ 
cause it can’t directly retrieve a 
WK4 spreadsheet created by 
I -2-3 release 4 for Windows. 

Release 4 for DOS offers 
many slick features, most of 
them proven in 1-2-3 for Win¬ 
dows. For example, each 
spreadsheet comes with a 
nameable index lab, and you 
can use spreadsheet names in 
place of letters when you write 


formulas. A live status bar pro¬ 
vides information about cur¬ 
rent selections—fonts, ceD for¬ 
matting, and named styles. 
Clicking the status bar lets you 
rapidly change the settings. Re¬ 
lease 4 finally offers dialog 
boxes, I la release 2,4. 

Release 4's main menu 
sports a Tools selection that 
consolidates new features with 
ones that were available in re¬ 
lease 3.x via add-ins. You can 
trigger the Add-In Manager 
from the Tools menu, and you 
can activate Auditor, Back- 
solver, and Solver. The Tools 
menu also has options for 
spelling checking, attaching an- 


Cspy File Print Grail'll Data 


ffn^ Quit; 



H you've seen 
1-2-3 lor 
Windows, the 
iieleo^4fnr 
DOS 

% ^rsadsheet 


^ famiEar. II 


Smarttcons, 
nemeeble 
^ index tabs, 

^ scroll bars for 
navigating, 
and a live 
status bar. 


notations to cells, accessing E- 
mail (this works only if you 
also have Lotus’s cc:Mail re¬ 
lease 4.02 for DOS), and man¬ 
aging multiple versions of a 
single worksheet file. 

Other features include a 
command to fit columns to 
their widest entries and a col¬ 
lection of spreadsheet tem¬ 
plates called Smartsheets 
(these include a schedule plan¬ 
ner, an investment analyzer, 
and a net-worth calculator). 
Your existing spreadsheets 
should load without incident in 
release 4 for DOS, macros 
should run as they did in re¬ 
lease 3.4, and you’ll still find 
the / and: menus almost com¬ 
pletely intact. 

How does 1 -2-3 release 4 
compare to Quattro Pro, its 
only serious competitor? If 
you’re already using an earlier 
release of one or tlie other, you 
should upgrade within your 
product line if you have pow¬ 
erful enough hardware (1-2-3 
release 4 requires 2 MB of 
RAM). If you’re choosing your 
first spreadsheet, 1-2-3 release 
4 has the most features. 

—Daniel Gasteiger 
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Introducing Z-NOTEFLEX; 

The Ultimate Multimedia Presenter 


Audience attention spans 
are short. And if they snooze, 
you lose. 

So what you need is a way 
to connect with them, a way to 
make your presentations really 
worth watching. The versatile* 
new Z-NOTEFLEX system, from 
Zenith Data Systems, is sure 
to keep them wide-eyed and 
endlessly entertained. 

With the Z-NOTEFLEX system, 
you get ali the capabilities of 
a multimedia workstation built 
around a powerful notebook 
computer So, not only can you 
take the show on the road, you 
can carry it around in your hand. 

inside the Z-NOTEFLEX sys¬ 
tem, an IntelDX4'“ processor and 
fast local bus deliver sharp, 256- 
color images and fulLmotion 
video that are sure to get atten¬ 
tion. Particularly when the LCD 
display is detached and posi¬ 
tioned in your viewers' direction^ 
And, of course, no multi¬ 
media-ready system is complete 
without a CD-ROM drive. 

Video, however, is only part 
of the picture. Because with 



Z-NOTEFLEX 
lntetDX4 75MH2 pn>ces^r 
16-hit business audio 
active-matrix, 256-<ohr 

LCD display 

FJ-EXSriB 
LCD display siawd 

FLEXBAV 
huttery charging bay 
floppy drive bay 

FLEXDOCK 
enhanced port replicator 
two type-ni PCMCIA slots 
networking module 

FLEXSHOW- 
dou&ie-speed CD-ROM drive 
amplified stereo speakers 
two type-tU PCMCIA slots 
integrated power supply 


m 


iapc2 


Multimedia PC 


built-in, 16-blt audio, a micro- 
5 ,phone and stereo speakers, 
the Z-NOTEFLEX system is 
>truly (pardon the expression) 

• a sound investment, 

Modularity is another 
attribute of the versatile 
Z-NOTEFLEX system. The note¬ 
book's processor, memory, 

and display are all user- 
pgradable. And optional 
FLEX modules and PCMCIA slots 
support a wide range of sys¬ 
tem enhancements, multimedia 
and peripheral solutions. 

So to keep things simple, 
the Z-NOTEFLEX comes custom 
configured. You order the fea¬ 
tures you want today, then add 
others as the need arises. 

When you think about it no 
other notebook makes it so easy 
to connect—with co-workers, 
with customers, in the office, or 
out in the field. But that’s the 
kind of thing people are learn¬ 
ing to expect from ZDS. 

To see what you can expect 
from the Z-NOTEFLEX, call us. 
Your audience will thank you. 

I-800-841-?8S1, Ext. 5121 


DATA SYSTEMS 

MAKE THE CONNECTION" 
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News & Views 


PERSONAL INFORMATION MANAGERS 

PIMs Are Not So Personal Anymore 



R ecognizing that few peo¬ 
ple in today's workplace 
work alone, software develop¬ 
ers are adding group-coUabo- 
ration features to PTMs (per¬ 
sonal information managers* 
Even companies that have 
released PIMs for the first-time 
PC user say their strategic goal 
is to enable users on a network 
to share information* OtHcials 
at Polaris Software {(619) 592- 
7400), developer of PackRal 
and Advantage, a new PIM for 
novice users, say both will be 
network capable within the 
next 12 to 18 months. 

Lotus Organizer 1.1 for 
Windows from Lotus ((617) 
577-8500) supports informa¬ 
tion interchange between PTM 


schedulers via Lotus's cc:Mail. 
Lotus is also coming out with 
other platform versions of Or^ 
ganizer* The first of these. Or¬ 
ganizer 1,1 for the Mac, is al¬ 
ready shipping. Organizer 1,1 
for MS-DOS is slated for re¬ 
lease in July. Both versions 
support group scheduling, cal¬ 
endar, and to-do functions, but 
lack personal address books. 
Jensen-Jones (Red Bank, NJ) 
has been shipping its group¬ 
ware-enabled PIM, Commence 
2.0, since June of 1993. 

Arabesque Software ((206) 
869-9600) officials say Ecco 
Professional 2.0 and Ecco Sim¬ 
plicity support the sharing of 
schedules, phone books, and 
outlines over MAPI-, VIM-, or 


MHS-based E-mail systems. 

Barbara Baird, director of 
product marketing for Lotus 
Organizer, says that modern 
PIMs must address the fact that 
one person's schedule can im- 


Lotus h planntng 
on rdeasing 
versioflis dI Its 
Organizer 
informaticin 
manage^r, which 
features a 
tiotebook- 
metaphor front 
end hi Windows, 
on other 
platforms. 

pact Other people in the office. 
*'You need the TIMness' for 
yourself,'’ she says. “But a lot 
of your workday involves a lot 
of other people." 

—Alexis Taiinenbaum 


FONTS 

Three Programs Help Manage, Create Fonts 


A trio of new products make it eiLsier lo manage, generate, and 
manipulate fonts on your PC. And, to varying degrees, 
these products attempt to solve the problem of document porta¬ 
bility (i*e., maintaining the original design when sharing docu¬ 
ments among multiple users)* 

The most well-known of these new products is Adobe Type 
Manager for Windows, the fonl-rasterizer program from Adobe 
Systems ((415) 961-4400) that converts an outline font into a 
pattern of dots for imaging on a raster device, such as a monitor 
or a printer. Version 3.0 maintains all that is good from the ubiq¬ 
uitous prior releases, including superb on-the-fly rendering of 
screen and printer fonts. Version 3.0 also adds support tor Adobe's 
Multiple Master technology, which had previously been available 


Font Wrap-Up 


ATK 3,0 Fontworks 

FontChameleon 


Price 

$60 

$129.95 

$295.95 

Key feature 

Multiple Master 
technology 

Font substitution 

Font manipulation 

Number of foots 

30 

150 

200 

Type 

Type X 

TrueType 

TrueType or Type 1 

Pros 

Easy to use 

Advisor; font mansgenient 

Crass-platform 

Cons 

No font substitution 

No support for Type 1; 
no manipulation 

No substitution 

Key audience 

General business 

General business 

Designers 


only on the Mac, and network font sharing* 

Multiple Master fonts let you generate thousands of font vari¬ 
ations for a single Multiple Master typeface. ATM 3.0 has sim¬ 
ple controls that let you adjust any element of a Multiple Master 
font (e*g*, weight, width, style, and optical size), creating a cus¬ 
tomized design as needed. One Multiple Master font is included 
with the 30 fonts that ship with ATM 3.0. What you don't get is 
the ability to do font substitution, a feature included in Super ATM 
on the Mac and slated for a future update under Windows. 

Font substitution is at the heart of FontWorks from ElseWare 
{(206) 448-9600). When you open a document, FontWorks' so¬ 
phisticated Panose type-matching system will find the closest 
visual replacement from among the 150 TrueType foots includ¬ 
ed with FomWorks. The fom is then instantly generated by the 
software. The font library lakes up just 2 MB of disk space, mak¬ 
ing this program a great solution for mobile computing users. 

The third product, FontChameleon from Ares ((415) 578- 
9090), has a single master font outline and descriptors of more 
than 200 popular fonts that can be generated on-the-fly in True¬ 
Type or Type I formats. FontChameleon lets you adjust the 
width, height, and otlier aspects of a font; blend two fonts into a 
totally new design; and otherwise slice and dice the type to your 
heart’s desire. FontChameleon is frugal with its disk space (a 
description file for a font takes up about 5 KB) and works cross¬ 
platform on Windows or the Mac. It’s the most expensive of 
these products but offers more benefits to professional designers, 

—Jon Pepper 
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Core DRAW 5 


Core VENTURA 5 


• Corel PHOTO-PAINT 5 


CorelCHARTS 


CorelMOVE 5 


CorelSHOW 5 




Powerful color management 
OLE 2' drag & drop" 


Hundreds of enhancements 
in PHOTO-PAINT: masking, 
floating objects, mesh warp 
& plug-in filters 


90 chart types; 250 
spreadsheet functions 


Live dimensioning, advanced 
3D & precision features 


• 825 fonts 


THREE CD-ROMs INCLUDED 

I 


COREL omr 


The Best in Graphics and Publishing 

CorelDRAW 5 combines the graphics power of CorelDRAW and the advanced 
publishing capabilities of Corel VENTURA 5 within an integrated user interface. With a 
revolutionary new color management system, major performance gains and 
hundreds of improvements, CorelDRAW 5 retains the ease of use for which Corel is 
renowned. From short design-intensive documents to long text-intensive 
publications, CorelDRAW 5 provides the ideal tool for illustration, publishing, 
photo-editing, presentations, charting and animation. Trowtraip bitmaps 

Complete with six fully-featured applications and a host of 
useful utilities, including an internal PostScript interpreter, 

CorelDRAW 5 is the most exciting value-packed graphics and 
publishing software available! 


Amazing morphing effects 

Spectacular gains in speed & 
performance 

Internal PostScript 
interpreter 


Standard font downloading; 
PANOSE font substitution 


^ 22,000 clipart images & 
symbols 


100 high-resolution photos 

CorelTRAa5,Corel MOSAIC 
5, ARES Font Minder^"*, 
Adobe Acrobat Reader^”, 
CorelQUERY, Corel CAPTURE, 
Zandar TagWrite'^"' 


iito |«i in^ 3r-i4 


^ Lins efiects such as 
Iransparincy 
and Tinted 
Grayscale 


^ Paste 
vector an 
inside 
using 
PowerClip 
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THE CALENDAR HAS BEEN 
AROUND FOR 6,000 YEARS. WE FELT 
IT WAS TIME TO IMPROVE IT. 
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The world’s most 
popular business 
project planning 
software Just got 
better with 
Microsoft Project 
version 4.0. 


Introducing new 
Microsoft' Project version 4.0. 

As long as people have had 
thin^ to plan, they’ve always looked 
for better ways to organize and 
manage the process. 

Now there’s software that helps 
you do it more effectively than ever. 

it heips you pian, manage 
and communicate with ease. 

With new Microsoft Project, 
planning is easier than you ever 
imagined. Simply type a list of 
what’s to be done. By whom. And 
how long they’ll need. 

'tour plan is automatically con¬ 
verted to easy-to-read reports. 
Calendars. And charts. (Like the 
examples you can see at the left.) 

it watches how 
you work and guides you 
step hy step. 

Like other programs in the 
Microsoft Office family, Microsoft 
Project features IntelliSense'" tech¬ 
nology. Simply stated, your software 
now senses what you want to do 
and helps you do it. 

For example, PlaimingWizards 
offer su^stions as you go, to help 
you avoid problems down the line. 

Cue Cards help you set up your 


plan with step-by-step instructions 
that stay on the screen as you work. 

With GanttChartWzards, you 
just choose a great-looking fotmat 
and it does the rest. (Just like the 
ChartWizard in Microsoft Excel.) 

What’s this all mean? Simply 
that you can get started right away. 
And learn as you go along. 

Now it's easy to keep 
everyone in the ioop. 

Chances are you’re not the 
only one working on the project. 
Microsoft ftoject vras developed 
with this in mind. 

’fou can now distribute reports 
through your existing electronic 
mail system* Click on a button to 
collaborate. Click to delegate. Click 
to get the status of your plan. Even 
set reminders on important tasks. 

To do all this (and a lot more) all 
you have to do is take the first step: 
Call Microsoft at (800) 671-3955, 
Dept.KZ5, for more information or 
for the name of a reseller near you. 

\bu’ll wonder how you ever 
managed without it. 


MSansoft 


'SoEPt femiies te*3Ulie MAFLcompiiant mail sjrateniS, acquirrd scparatcEy. © 1994 Microsolt; Corpoiaiian. All rcscnfcd. ti a 

tered tiacicmaikand IntcLiScmc is a Trademark, of Mlcnssofl Corporaitoru In the 5D UnUed State*, call (BOO) 67 Dept. KZ5. Customers En Canada. caU 

{800} 56.1-9tS4S. Outside ihe 50 United States and Canada, call your lorai Miciosoft Bilbsddiary or (106) 936^661. 





News & Views 


PC UPGRAI>ES 

Turn Your PC into a 
Powerful RISC Machine 


B y integrating a Mips 
R4x00-conipatible CPU 
with an advanced 
memory archi¬ 
tecture that 
obviates the 
need for a 
conven¬ 
tional 
SRAM 
(static 
RAM) cache, a 
Silicon Valley start¬ 
up has created a 
unique upgrade board 
that turns VL-Bus 
PCs into high-performance 
RISC systems for Windows 
NT. The board is offered as a 
low-cost alternative to a stand¬ 
alone Mips-based computer 
and as a one-box solution for 
dual-platform software devel¬ 
opers. 

Known as the Nitro-VLB 
Windows NT Booster, the 
board is the first product from 
ShaBlamm Computer ((408) 
730-9696). The Nitro-VLB 
was expected to ship in May at 
prices ranging from $1095 to 
$2595, depending on the 
CPU/memory configuration. 
The board plugs into the VL- 
Bus .slot of an 80x86-based PC. 

Two key components of the 
Nitro-VLB are its RISC CPU 
and memory architecture. The 
CPU is an Orion R46()0, a 
Mips-compatible chip jointly 
developed in 1993 by Integrat¬ 
ed Device Technology (Santa 
Clara, CA) and Quantum Ef¬ 
fect Design (San Jose, CA) and 
manufactured by IDT and 
Toshiba America (Irvine, CA). 
At 100 MHz, the 64-bit R4600 
is rated at 73.8 SPECint92 and 
63 SPECfp92—about the same 
as a 66-MHz Pentium, al¬ 
though the R46()0 chip sells for 
roughly half the price. Higher- 
end versions of the Nitro-VLB 
will use R4600 chips clocked at 


133 and 150 MHz. 

To enhance performance 
even further, Sha¬ 
Blamm uses 4 
MB of mem¬ 
ory on the 
PC’s moth¬ 
erboard as 
a DMA 
buffer 
and popu¬ 
lates most ver¬ 
sions of the Nitro- 
VLB with 16 or 32 
MB of interleaved 
EDRAM (enhanced 
DRAM). EDRAM is an ad¬ 
vanced memory technology 
from Ramtron (Colorado 
Springs, CO) that integrates 2 
Kb of 15-nanosecond SRAM 
with 4 Mb of 35-ns DRAM on 
a single chip. This eliminates 
the need for a secondary CPU 
cache based on SRAM; in ef¬ 
fect, the main memory is the 
cache. ShaBlamm says this de¬ 
sign is very effective when run¬ 
ning a preemptive multitask¬ 
ing operating sy.stem, such as 
Windows NT, that would fre¬ 
quently mi.ss a smaller SRAM 
cache as the CPU handles sev¬ 
eral large applications. 

At $1995, the Nitro-VLB 
comes with a l(X)-MHz CPU, 
16 MB of EDRAM, and Win¬ 
dows NT. The l5()-MHz con¬ 
figuration costs $2595. The 
$1095 version has no memory 
and accepts standard 72-pin 
DRAM SIMMs instead of 
EDRAM. The peii'ormance of 
the $1095 version .suffers by 
about 15 percent, but because 
DRAM chips are currently 
denser than EDRAMs, the 
memory can be expanded to 
128 MB in.stead of 32 MB. 
Higher-density EDRAMs that 
allow expansion to 64 MB and 
128 MB are scheduled to ship 
later this year. 

—^Tom R. Halfhill 




High-Altitude, Top-Down Programming 

In 1986, long before the concepts of object-oriented, RAD (rapid ap¬ 
plication development), and visual programming became fashionable, 
a database appbeations builder called Magic, which embodied all of these 
concepts, showed up. Magic (Magic Software, Irvine, CA, (714) 250- 
1718) runs under DOS, Unix, and VMS and wil soon (possibly by the time 
you read this) have a Windows version. Magic produces code that is eas¬ 
ily ported across the above-mentioned operating systems; supports 
more database back ends than I can spend space fisting; and is definitely 
worth investigating. 

Let me clarify. Magic is object oriented in the sense that the entities 
you define—data types, files, and even programs—are stored cen¬ 
trally in tables for easy reuse. Additionally, references are always made 
to the original definition. So if you define a 'Vendor number*’ data type 
and use it to define fields in multiple files in your database, a later re¬ 
definition of vendor number m\\ require that you edit only its original de¬ 
finition. 

As for being RAD, Magic is truly “programming that Is not program¬ 
ming.” This, admittedly, takes some getting used to. For instance, you 
do not build an application by writing procedural code, as you would in 
C or Nor do you build an application by populating a form with vi¬ 
sual objects (e.g., buttons and scroll bars) and then attaching code 
to the objects, as you would in, say, ObjectView or PowerBuilder. Mag¬ 
ic does provide visual objects—pull-down and pop-up menus, data- 
entry screens, and so forth—and, therefore, is a kind of visual pro¬ 
gramming. 

But working in Magic is an act of winding through a forest of nested 
dialog boxes, filling in fields as you go. K’s like high-altitude, top-down 
programming. The designers of Magic have identified all the high-lev¬ 
el procedures that anyone might conceivably need to manipulate a 
database (and there are surprisingly few); building an application 
means specifying the order of execution of those procedures. 

You might wonder if Magic may be missing that one procedure that 
your application will need. It’s unlikely. I haven’t come up with any¬ 
thing that it can’t do, and the third-party reviews I’ve read about ear¬ 
lier versions of Magic (I used version 5.60) suggested no one else has, 
either. Even if you do have some wacky procedure that Magic can’t 
handle, you can extend the system with user-defined procedures and 
functions that you write in C (libraries for Borland and Microsoft C are 
provided with the DOS version). 

Understand, however, that although Magic promises rapid application 
development, it does not promise rapid proficiency. If you come from a 
procedural-programming background, as most of us do, getting up to 
speed in Magic will require a lot of mental gear-shifting. 

You should work diligently through the provided tutorial; this is not 
a system that you can simply jump into and instantly begin swimming. 
Once you get going, though, the results should prove to be pretty spec¬ 
tacular. 
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For Windows NT users hungry 
for NFS services, BW-Connect 
is Grande Cuisine. 


“Carl, I know your transfer rate is 1 Megabyte/sec, but thf^isn’t"I’Yast'flood restaur^t!" 


Introducing BW-Connect™ NFS 
for Windows NT7 the software that 
serves up a full menu of NFS fde and 
print services for Windows NT users. 
The recipe is from the award-winning 
Beame & Whiteside gourmets, the 
experts in NFS connectivity. 

BW-Connect is the first 100% 
kernel-mode NFS client for Windows 
NT, so it becomes a seamless part of 
the system. Multi-threaded for high 
performance, on some platforms it 
can deliver a transfer rate of over 
1 Megabyte-per-second. NT users 



bn-IK)S& Windows 



Bnt Advanced 


Paciaecc tlnidows 


can transparently access, manipulate 
and print files from NFS servers, 
with support for 255-character file 
names and UNIX® symbolic links. 

The software is implemented as 
a native 32-bit installed file system. 
It supports both case sensitive and 
insensitive file names and prints 
directly to the Windows NT Print 
Manager. Seamless integration with 
Windows NT File Manager is de 
riguer. And it’s all-new code that 
supports X86, MIPS and DEC® 
symmetric multi-processor platforms. 

In addition to client software, 
BW-Connect NFS for Windows NT is 
also a server and client for TCP/IP 
applications. So make reservations 


today and give all your NT users 
transparent access to a full menu of 
NFS services. Fred says, bon appelit! 

For your FREE 30-day 
BW-Connect evaluation Fax 
+01-919-831-8990 today. 


Let’s Connect^ 


Bleame 

—'& 


Whiteside 


Software™ 

Circle 147 on Inquiry Card. 


*Deveio|ier teshd oaly Novell nakee no warnmliea with RSpecI lo ikb product. 
All tradeBaitu ue tiw propcity d tlMir respective mnuis. Beame & Whiteside 
SoAvmte. Inc. 706 HiUsbanw«h St., Raleigh. NC 27603, Tel: 1919)831-8989. 
Fax: (919) 831-8990.01994 Beame & Whiteside Soitwaie, Inc. (063) 









































Before choosing any other 
portable PC, count to ten. 

Here are ten more reasons to choose Olivetti Philos 



2 RJU. 

MOTION 
AUDIO 
VISUALS 

Philos portable PCs 
come with 

Microsoft Windows 3.1 and Lotus 
Organizer preinstalled, so you can get 
to work straight away. Use multime¬ 
dia features like MPC business audio 
and video local bus to organize 
fullmotion audio-visual presentations 
on IntelDX -equipped models, and 
show them in their full splendour on 
Philos' avalaible colour screen. 


of a button, 

and puts you in a position to 
mouse your way through Philos' 
built-in software. 

The optional QuickDesk^^ port 
duplicator slots in to put office 
peripherals at your disposal in 
seconds, and the video local bus 
brings your graphics up to 
fullmotion speed. 


■ NINE HOURS 
BETWEEN 
CHARGES 

Support your 
business needs without 
limitations when you 
are far from your work¬ 
place. All the models in 
the Philos Range have 
been designed to give you 
maximum autonomy, 
with some providing up to 
9 hours between chaises. 
Whatever battery you 
choose, Philos' ExtraTime 
Management function 
will make very efficient 
use of it, and the remo¬ 
vable battery pack means 
you can carry a spare. 


3 ONLY 2.4 KG. 

Olivetti Philos rates as one of 
the most truly portable 
machines on the market, 
giving you desktop power and per¬ 
formance outside the office. At 2.4 
kilos, it fits right in your briefcase. 

Plus, Philos' dockable Slotin™ 
power supply, preinstalled 


software, built-in 
fax/modem board and 
on-line User's Manual 
demonstrate that 
portability according 
to Olivetti means 
usability. 


4 UNIQUE POPUP 
TRACKBALL™ 

The Philos Range 
is designed for sim¬ 
ple, trouble free use. 
The unique 
PopUptrackball™ 
emerges from its 
hideaway at the 
touch 





























75 MHZ 

PERFORMANCE 

The PhiJos Range uses 
Intel CPUs, from the 
i486SL/25 MHz up to the dazzling 
IntelDX4/75 MHz. They can cany 
up to 340 MBHDU 32 MB 
RAM plus a 64 KB 
cache. That means your 
business will have 
enough thrust to take 
off in today's market. 



j 

Removable HDU 


6 CARRY ONLY 

WHAT YOU NEED 

The extraordinary modular 
design of these portables 
provides the user with an astonishing 
degree of flexibility. Tlie HDU and 
battery pack are removable and replace¬ 
able at need - just flip the keyboard 
open to have acc^ to them. In addi¬ 
tion, Philos’ Slotln™ power supply 
and Superslim floppy disk drive are 
interchangeable removable units: you 
only carry what you need. If you 
require more RAM, Philos' is expand¬ 
able. There is also a PCMCIA slot 

(type II or 111] 
that permits 
you to com¬ 
municate with 
the rest of the 
world by fax, 
modem, net¬ 
work or HDU. 
In short, Philos 
is adaptable to 
just about any- 
's needs in any situation. 


iTAUAN DESIGN 

Philos' beautiful Italian design 
also means comfort and conveni- 
ence of use, because Olivetti's 
care in aesthetic design extends to 
solutions which guarantee intuitive, 
pleasant operation, such as ergonomlc- 
aily sculpted keys, flexibly mounted 
PopUptrackball^*^, ISO'' tiltable 
screen and separate numeric keypad. 



8 REMOVABLE 
HARD DISK 

Philos offers maximum 
safety against the diffusion 
or destruction of your precious data. 
Take out the hard disk, and your 
information is absolutely safe. 

Invent your own secret password, 
and only you have access to the ma¬ 
chine. Philos also includes features 
that put your mind at ease while you 
work * antipanic system, battery charge 
indicator and Quicksave - making it 
virtually impossible to lose data. 



9 CERTIFIED WITH OVER 
300 SW/HW PRODUCTS 

Olivetti's commitment to 
industry standards and compat¬ 
ibility is only fitting for a company 


that is today the N^l supplier of 
muitivendor I.T. service in Europe. 
All Philos models, of course, conform 
to industry standards, are completely 
Ms-DOS compatible and can run all 
standard software applications. 
Microsoft Windows Sound System is 
preinstalled, and the PCMCIA slot is 
fully compatible with all industry stand¬ 
ard type n and type III cards.Use your 
Philos today in the knowledge that 
you will be able to use it tomoirow, 
no matter how the I.T. market evolves. 



CUSTOMER 
CARE: 15,000 
SPECIALISTS 

Olivetti's dedica¬ 
tion to customer 
satisfaction can be seen 
in the two stand-ard guarantees 
applicable to every Philos, one 
national and one inter-national. If 
your work takes you abroad, take 
your Philos. And your Philos will 
automatically take its guarantee. For 
even more peace of mind, Olivetti 
Service Plus offers a broad range of 
guarantee extensions and additional 
services to meet your individual 
needs. 


From £1899* 

*Prtce vaGd for products purchased tn U JC. 
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News & Views 


PROGRAMMING 


Next’s Enterprise Objects Framework 


T he NextStep 3.0 develop^ 
ment system came with 
DBKit, a data-access layer that 
you could easily wire to data- 
aware user-interface controls. 
Next hoped this would become 
its own version of ODBC 
(Open Database Connectivity). 
By offering drivers, 
database adapters^ for 
Sybase and Oracle, 
the company hoped 
third-party NextStep ^ 
developers would ere- ^ 
ate more adapters and 1 
write the database appli- 
cations that would exploit 
them. For the most part, that 
didn't happen. 

“Now we're admitting that 
we were wrong,” says Rick 
Jackson, director of product 
marketing for Next. DBKit's 
ODBC-like layered architec¬ 
ture didn't really exploit the 


■^0 


power of an object sy.stem like 
NextStep. The forthcoming En¬ 
terprise Objects Framework, 
announced at the NextStep 
Expo in June, aims to fix that. 

The new approach focuses 
on building objects that abstract 
data and the business logic 
that governs the use of that 
k data. The Enterprise Ob- 
^ jects Framework con- 
k necls abstract data in- 
f directly to real sources 
of data—initialfy SQL 
back ends, bm potential¬ 
ly OODB (object-oriented 
database) engines as well De¬ 
velopers who construct abstract 
models will, of course, have to 
consult closely with the data¬ 
base administrators who own 
the storage engines. 

The Enterprise Objects 
Framework also connects ab¬ 
stract business logic indirectly 


to applications screens. Con¬ 
sider, for example, the prob¬ 
lem-escalation logic that’s 
bound up in a typical customer- 
service application. Expressed 
as a business object, that logic 
becomes a corporate asset 
that’s not hard-wired to any 
client application. It can even 
appear as a network service 
that, using Next’s Portable Dis¬ 
tributed Objects, could run on a 
non-NextStep system, such as 
HP-UX. 

“Corporate clients told os 
they needed to decouple busi¬ 
ness logic from applicalions in 
this way,” says product man¬ 
ager Felix Lin. It’s an attrac¬ 
tive idea, and one that Next 
hopes will showcase the matu¬ 
rity of its object technology just 
as some of those corporate 
clients begin kicking Taligcnt’s 
tires. —Jon Udell 


EMBEDDED PROCESSORS 

Motorola Enables Custom Microprocessors 


M otorola has announced an ambitious pro¬ 
gram to better serve the needs of the 
32-bit embedded-microprocessor market. Called 
FlexCore, the program enables third-party man¬ 
ufacturers to incorporate standard Motorola mi- 
croproces.sor cores into custom designs. Using 
standard cell technology, third parties design 
their custom logic around a Motorola core and 
then hand off the design to Motorola for fabri¬ 
cation. 

According to Jim Reinhardt, manager of 
M6S000 Family Marketing and Applicalions, 
“Any one company with the expertise to design 
an ASIC can take advantage of FlexCore.” Ac¬ 
cording to Motorola, the benefits of FlexCore 
are substantial. By integrating the microproces¬ 
sor with the custom logic, third parties require 
fewer parts, less power, less area, and fewer in- 
terconnecLs to realize their designs. Tliis. in turn, 
results in lower costs and higher reliability. 

Companies will be able to take advantage of 
FlexCore in two ways. One group will marry a 
Motorola core with custom logic to create a cus¬ 
tom solution that provides a company with a 
competitive solution. Sun Disk (Santa Clara, 


CA), the flash storage maker, will use FlexCore 
in its controllers. 

Another group will use FlexCore and custom 
logic in mass-market chips. In some cases, Mo¬ 
torola may form partnerships with such compa¬ 
nies to market the resultant chip. This is the tack 
taken by Peerless Systems (El Segundo, CA), 
which has married a static EC(X)0 core with its 
imaging technology to create a single-chip laser 
printer controller, the 68322, 

In addition to disk and printer controllers. 
Motorola expects FlexCore to enable new, more 
cost-effective communications devices, hand¬ 
held computers, set-lop boxes, and video-game 
controllers. 

Motorola currently offers two 68(K){>-based 
cones for FlexCore, the 68(XXTbased EC(XK) and 
a static 68020 core. A 68030 core is expected 
this year, followed by a 68040 core in mid-1995. 
Late 1995 will bring a PowerPC core and one 
based on the newly announced 68060. The 
68060 is the end of the line for the 680x0 ar¬ 
chitecture in desktop systems, but FlexCore en¬ 
sures it will prosper in embedded applications. 

—Bob Ryan 



ScfiptX (see '"Kaleida Hopes 
that X Marks the [MiJitime” 
dial Spot,'* Microbytes, Sep¬ 
tember 1992 BYTE) 

Kale id a [Mountain View, CA), 
the Joint multimedia software 
company formed by IBM and 
Apple, is looking at Septenv 
ber for the release of soft¬ 
ware development kits 
based on SoriptX, the com¬ 
pany's object-oriented pro¬ 
gramming language for creat¬ 
ing multimedia titles. The 
company says over 200 
sites are currently working 
with prerelease versions of 
ScrlptX. 

The development kits will 
include Kaleida Media Player 
run-time engines that will en¬ 
able software titles written in 
ScriptX to play on both Mac 
and Windows platforms. The 
company says it will eventu¬ 
ally release run-time engines 
for OS/2, Power Macs, and 
Unix. 

The unre leased cos (Con¬ 
sumer Operating System) 
and Malibu, a graphics accel¬ 
eration and memory-control 
chip, are being “transitioned 
out of the company," accord¬ 
ing to Kaleida spokeswoman 
Diane Samples. GOS and 
Malibu were part of an early 
PowerPC-based, interactive 
TV Hardware Reference Plat¬ 
form that Kaleida designed 
for its developer partners. 

Simon (see "Simon Says: 
Communicate." February 
BYTE) 

Officials at BellSouth Cellular 
(Atlanta, GA) don't have a re^ 
lease date for Simon, the 
communlcations-based PDA 
[personal digitai assistant). 
"The wireless fax component 
on occasion will not com¬ 
plete,'* says Nicole Upson, 
spokeswoman for the com¬ 
pany. "It's a random problem 
that is extremely hard to pin 
down." 
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Are you 

well connected? 


IIP JetDirect* The direct 
network connection for all 
yotir HP LaserJet piinters. 

These days, it’s more inipoitanl than 
ever to link every printer directly to 
your network. All the more reason 
to consider IIP JetDirect network 
interfaces. Of course, if you already 
have network-ready HP LaserJet 
piinters, you're all set But for all your 
other HP printers, HP JetDirect is 
the single^source solution. Because 
it transmits data at the full capacity 
of your network, HP JetDirect offers 
unparalleled speed and perlbnnance. 
And thanks to HP JetDirect's soft¬ 
ware utilities, installation and man¬ 
agement are a snap. Call us today at 
1-800^ 533d333, Ext. S199» and find 
out how to make a direct connection 
-with HP JetDirect. 


JetDirect cards and JetDirect EX inter 
faces support all HP I^erJet. printers, 
HP Desklet printers and HP Dcsij^n.Jet 
plotters 

Flash memory for software upgrades^' 
Multiple protocols with autonmtic 
swi telling 

Printer-managcincnt software nlilities 
such as JetAdmin and Jet Print 
Supports mdiistrj'^-standard SNMP- 
based network uianagemeiil softw^are 
Comtiar ible with m^jor mu work 
topologies' Etlieniet, Token Ring, 
Apple LocalTalk^^^ 

Compatible with tliese major netw'ork 
operating systems: Novell NelWare, 
Microsoft'' LAN Manager ^ Windows 
for Workgroups, Window^s NT, IBM 
LAN Server, Apple EtheFfalk, Apple 
UicaJTalk'^ UNIX®: HP-UX, SunOS. 
Solaiis, SCO UNIX, IBM MX and Ipd 


Another smart networkiiig 
product from HP, 
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Multij^ your PC 
by the Power of X 


fiimpiepkit from BUSS ltd. 


Motion Cmindfrom Marie Roberts Melacani IJ km Metaeard Corp, 


New DESQviev^ vZO adds X terminal capability and remote (imputing power to your 386 or better PC& 

programs remotely on any workstation in the network. So diere's 
never a compromise when the task calls for more computing pow'er 


No longpr are the best specialized Unix programs available only to 
workstation users and those with X Terminals. 

DESQview/X'“ breaks down the barriers within your enterprise^ 
allowing everyone access to the best computers for 
each task—whether 38^ 48h Pentium* or 
workstations like Sun* SPARCstation^ HP* 9000s or 
IBM' RS/6000s—they are all accessible to each user. 

DESQview/X provides a multitasking PC 
environment with both local and remote X Client 
and X Server capability. And it allows concurrent 
execution of bodi DOS text and MS Windows* 
programs. Plust it allows these DOS and Windows 
programs—unmodified—to be converted into X 
Qients for use by any X workstation. 

Ith true multi-platform interoperability. 

Each authorized PC on the network can run 



than the user has on his or her desk. Similarly, users can take 

advantage of faster PCs on the network for tasks 
that require extra power. And for tasks that might 
tie up a aser's own desktop unit—like a long data 
base sort—DESQview/X allows users to .send die 
task to an under-utilized PC (or printer) 
anywhere on die network. 

When you consider that a 386 PC with as little 
as 4MB RAM and a 40MB hard disk can run 
DESQview/X purchasing X Window terminals is 
no longer economically practical. 

DESQview/X: the power of enterprise-wide 
computing from the pioneer in multitasking. 



Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 

Quarterdeck International Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co Dublin, Ireland Tel.(353} (1} 284-1444 Fax: (353) (1) 2844380 
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Books & CD-ROMs 


Put Fuzzy Logic to Work 


JON UDELL 


W hen it’s lime to roll up your sleeves and put 
fuzzy logic to work, Earl Cox can show you 
how to turn theory into practice. His excellent The 
Fuzzy Systems Handbook presents a complete fuzzy- 
modeling system (source code included) and explains 
how to use it. Suppose you want to construct a risk- 
assessment system. Ultimately, you want to be able 
to write and process rules like this: 

If age is around 17, risk is very high; if age is young and number__of_accidents 
is above normal, risk is very high; if number_of_accidents is below normal, risk 
is somewhat low. 

You start by constructing fuzzy sets for each input variable. The concept 
young, for example, yields a set of values over some range of ages from 16 to 85, 
such that 16 is 0.99 young, 36 is 0.42 young, and so on. The concepts 17 and old 
likewise produce sets of values, which are then altered by applying the modify¬ 
ing words around and very. Depending on the function you choose to generate it, 
a fuzzy set may appear as a bell curve, a triangle, or a trapezoid. What’s the 
right function to use? Business applications seem to work best with nonlinear func¬ 
tions, and process-control applications with linear ones, Cox reports. However, 
you should keep an open mind and be prepared to experiment because this science 
is in its infancy. 

Next, you apply the AND operator. Here, loo, there’s a choice of functions that 
you can use to produce an output fuzzy set that represents the intersection of a pair 
of input fuzzy sets. Cox recommends that you try the simplest first—the minimum 
of each pair of input values. Noting that a single low value in any input will heav¬ 
ily affect the output, however, he goes on to present a family of alternative AND 
operators along with their associated truth tables. Ultimately, rule processing maps 
the fuzzy input variables to the fuzzy output variable that represents risk, and “de¬ 
fuzzification” extracts a final number—if age is 19, number_of_accidents is 3, 
and distance_to_work is 35, risk might be 0.98. 

Fuzzy logic is a calculus of everyday concepts. With 
Cox’s toolkit and techniques, you can begin to compute 
using such concepts. It’s up to you, of course, to figure out 
what young and above normal should mean. ■ 


THE FUZZY SYSTEMS 
HANDBOOK 

Earl Cox 
AP Professional 
ISBN 0-12-194270-8 



Jon Udell is a BYTE senior technical editor at large. You can reach $49.95 
him on the Internet or BIX at judell@bix.com. 


PROSPEROUS COEXISTENCE 

DOS-UNIX NETWORKING AND INTERNETWORKING by 
Michael Burgard and Kenneth Phillips John Wiley & Sons, isbn 
0-471-59516-0, $94.95 

T he explosion of new connections to the Internet is 
not from new Unix servers and workstations; it is 
from PCs and Macs. And it is happening despite the fact 
that a PC is more likely to be talking Novell’s IPX/SPX than TCP/IP. DOS- 
UNIX Networking and Internetworking will ease the pain of connecting PCs to 
Unix networks and, for that matter, connecting Unix servers to PC (i.e., IPX/SPX) 




NOT ROCKET SCIENCE 

SPACE SHUTTLE PHYSICS—NEWTON’S 
LAWS OF MOTION Britt Communications, 3311 
Bob Wallace Ave., Suite 203, Huntsville, AL 35805, 
(205) 536-9967, $59.95 


C ombining physics and the space shut¬ 
tle in one package opens the door for 
exciting possibilities, but this particular at¬ 
tempt still needs polishing. To run it, you 
need a Mac with a 12-inch monitor (8 bits, 
256 colors), 4 MB of RAM, System 7.0, and 
a CD-ROM drive. QuickTime 1.6.1 is pro¬ 
vided. Double-clicking on the space-shuttle 
icon starts an animated sequence of a space- 
shuttle cockpit and a QuickTime movie of 
the launch. Once in space, you are in the cock¬ 
pit animation, with choices for Shuttle Sys¬ 
tem, Rocket Stuff, and Space Warp. 

Shuttle System covers the history of the 
U.S. shuttle program from 1972 through the 
present and makes some educated guesses of 
where the program will be in the year 2000. 
Rocket Stuff explores Newton’s laws and the 
various components of rockets. Space Warp 
presents the history of rockets and the space 
program in general in two .sections: Early 
(1232-1940) and Modem (1940-2000). 

The QuickTime movies displayed in a 
small window on the screen of a 14-inch AV 
monitor appear grainy and a bit jittery, with 
poor contrast at limes, making it difficult to 
distinguish details. You get 4.8 MB of docu¬ 
mentation on the CD. 

The title implies that you will be able to 
learn about the physics of the space shuttle, 
but this assertion falls a bit short. You are in¬ 
troduced to Newton’s laws in an elementary, 
incomplete—and in one instance incorrect— 
manner. The lesson on the Law of Inertia falls 
prey to mixing two frames of reference: an 
accelerating frame and a stationary frame. 
The resulting explanation of motion is mis¬ 
leading and incorrect. 

Space Shuttle Physics provides a few hours 
of educational and entertaining material for 
folks who want more than a glimpse of the 
space shuttle on the evening news. But a more 
complete and correct exploration of the 
physics behind the shuttle would bring jus¬ 
tice to the title. 

—Hughes Pack 
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Books & CD-ROMs 



See DOS Netwoddog 
in a Airhole New Light 


MultiLink For Windows'*'^ may clearly be the answer 
you’re looking for. Employing Microsoft Windows’ 
DOS-Box technology, MultiLink For Windows pro¬ 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win¬ 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro¬ 
ram included in MLW. With prices starting at just 
189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win¬ 
dows can help illuminate your DOS networking stan¬ 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 

MuUiLiiik"' 

For Windows 


networks. Once the connection has been made, your PC can take 
advantage of the resources that Unix network users have enjoyed 
for years. 

In a chummy style, Burgard and Phillips discuss nearly every 
hardware and software issue involved in this cross-platform con¬ 
nection. They briefly evaluate many products. They go into the¬ 
ory, practice, and installation needs for a host of methods. 

The authors also explain many aspects of the Unix world and 
its services in terms that a DOS/Windows expert user will easi¬ 
ly understand, for example, getty and gettydefs, UUCP, Unix 
E-mail, SNMP, PPP (Point-to-Point Protocol), and SLIP (Serial 
Line Internet Protocol). On the PC side, they cover network cards, 
multiport cards, IRQs (interrupt requests) and I/O memory ad¬ 
dresses, the separate pieces to a PC-resident protocol driver, and 
hundreds of other issues and products. 

The book doesn’t limit itself to TCP/IP and IPX/SPX. There 
is also information on Btinyan Vines, temiinal emulations over se¬ 
rial connections, and Internet access providers. 

Burgard and Phillips’ book does not have the technical depth 
that will let you develop products for making the connection be¬ 
tween DOS and Unix. It covers only what you need to make the 
connection with products that already exist. It is not like so many 
network books: so much theory that you are better suited for 
writing a rc.search paper than for making an actual connection. 
This book is all you need to make the connection real. 

—Ben Smith 



Copy Protection 


I The 
I new 
I WIBU-BOX 

I ✓ WIBU®-BOX is one of the smallest ASIC based Dongles. I 
I ✓ New Features like Limit Counter or Remote-Programming.| 
I ✓ Available for LPT, COM, for (E)ISA slots and on PCMCIA. | 
I ✓ Protection for DOS, Windows and networks without ■ 

requiring source code modification. Order your 

■ ✓ Support of OS/2®, Win32s, Windows“NT. evaluation I 
I _ ->11- package ■ 

WIBU-KEYw--> 

Beats a dongle anyday 


UIBU 

SYSTEMS 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
D-76137 Karisnihe, Germany 
Phone: +49-721/376357 
FAX; +49-721/377455 


In USA and Canada please contact; 
Southwind intemationai Inc. 

P. O. Box 308, Brookeville, MO 20833 
Phone: (301) 570-3497 
FAX; (301) 570-4773 


ELECTRONIC IMAGING 

ELECTRONIC IMAGING SYSTEMS: DESIGN, APPLICATIONS, AND 
MANAGEMENT by Don Avedon and Joseph R. Levy McGraw NiU, isbn o- 
07-002484-7, $40 

IMAGING IN CORPORATE 
ENVIRONMENTS by Daniel Minoli 
Hill, ISBN 0-07-042588-4, $40 

M cGraw-Hill has served up two books 
on the hot topic of imaging. The first 
is a would-be primer on electronic imaging 
systems; the second is a valuable technical re¬ 
source on a wealth of image-related topics. 

Electronic Imaging Systems is well organized tind covers all the 
right topics. Thai’s the good news. The bad news is that the book 
is very .spotty: Authoritative, well-focused sections are inter¬ 
mixed with irrelevancies and misinfomialion. Further, the book 
wanders from topic to topic and occasionally serves up observa¬ 
tions that appear to have been translated poorly from another 
language. For example, “Even for the fastest computers, getting 
data in and out of stored memory is as slow as the spin of a disk.” 

In the case of the book by Daniel Minoli (which is misnamed 
Imaging in Corporate Environments), an evenly weighted, com¬ 
prehensive approach to the subject of electronic imaging was 
traded for a series of technically authoritative essays. That’s the 
bad news. The good news is that the topics are appropriately se¬ 
lected, and the presentation of the material and analysis are gen¬ 
erally superlative. ■ 

—Scott Wallace 
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THE SMARTALTERNAHVE .. 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabiH- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan SEN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5’ 
FDD with additional modules.Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
It or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


... LEO DESIGNote 


Authorized Distributor: 

LEO(P) COMPUTERS 

TEL: 1-564737 FAX; 92-51-564737 

NATION -TECH SDN. BHD. 

TEU 60-3-9S52S99 FAX; 60-3-9S53466 

NASCO (NATIONAL ADVANCED SYSTEMS Co. 

tel 96thl-4771037 FAX: 966-M774913 

GOOD LUCK IMPORT EXPORT Co., Ltd. 

TE L: 662-2132800 FAX; 662-2125610 


SMB COMPUTERS 

TEL: 9714-517070 FAX: 971-4-51119 3 

READ ARABIA COMPUTER CORP* 

(LEO MIDDLE EAST REPRESENTATIVE) 

j TEL: 962-6664343 FAX; 962-6663754 

BYTE COMPUTER 

TEL 98-21-2276665 FAX: 96-21-2009646 


SEN Computer- Svstem-Vertriebs GMBFI 

TEL: 49616-495010 FAX: 49-618-495088 
AL MULLA 6 BROTHER CO. W,L.L. 

TEL: 002-966-244-5040 FAX: 002 966-243-7285 
MLL COMPUTER SYSTEMS LTD, 

TEL 002-972-3-5765511 FAX: 002-972-3-75166 
AMERICAN TECHNOLOGIES, INC. 

TR: 63-2-7740K FAX: 63-2-738629 



6F, FOflMOSA PLASTrCS R€A(? BUHDiMO 
20r lUMG IWA NOffrn ROAD. 
lAIPtP, TAIWAPSr 

Te5 606-2-7174500 fOn: 006-2-71012782 
releK 230^ Choflisne 


First International Computer, Inc. 

riC EUROPE iV T©I-3L 73-140555 Fan: 31 73-145546 FIC SPAIN 

FIC USA Tel: 1-510-252 7 77 7 fax I -510-2526688 FIC HK 

FICAUSTRAUA Tel: 61 2-821-2055 Fmc 61-2-621-2857 FIC CZECH 

FIC JAPAN Tei; B1-3-546L218I Fox: 61-3-5461-2345 -3^^^ 


Tel 34-1-3070343 
Tel: 652-677-3713 
Tel: 425-41122643 


Fax:34-1-3071463 
Fox: 652-677 4055 
Few: 425-41213144 
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NEURAL COMPUTER 

Siemens Nixdorf Informations- 
sySterne (Berlin, Germany) and 
the University of Mannheim de¬ 
signed the Synapse-1 neural 
computer for applications such 
as voice, image, and pattern 
recognition. When simulating a 
neural network, the Synapse-1 
achieves peak performance that 
is at least 8000 Limes faster than 
a workstation. The standard ver¬ 
sion of the Synapse-1 can simu¬ 
late large neural networks in¬ 
volving 64 million synapses. 
Designed with a scalaWe multi¬ 
processor and memory architec¬ 
ture, the computer derives its per¬ 
formance from the M A 16 neural 
signal processor. This processor 
consists of 610,000 transistors 
and can perform 400 million 
multiplication and addition op¬ 
erations per second. The stan¬ 
dard configuration of the Syn¬ 
apse- 1 comes with eight MA 16 
processors and 128 MB of Jiiem- 
ory (about 350,000 deutsche 
marks). 

Phone: ^49 89 63641325; 
fax: -\^49 89 63642162. 
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AimVIRUS CARD FOR PCS 

ViruSfop from Pegasus Import 
Brunner und Fas (Aarau, 
Switzerland) is an ISA 
card for PCs that pro vides 
full protection against com¬ 
puter viruses. It doesn't occupy 
any conventional mem¬ 
ory and doesnT 
need a soft- 


driver. 
The software re¬ 
sides on a state-of-the- 
art EEPROM. The software lets 
you configure the card individu¬ 
ally. You can change the messages 
into English, French, or Gentian 


Desktop 

Supercomputer 


Tlie SN 9500 is a desktop su¬ 
percomputer capable of 0400 
MIPS and 800 MFLOPS of peak 
computational perfomtance. The 
5N 9500 combines the power 
of the Inmos iransputer with 
the flexible scalability of a 
fully switched, massively 
parallel architecture. 

The SN 9500 has four mother¬ 
boards that can take eight Size 4 or 2 tiiKAm processors 
each, for a total of 32 processors fa four-processor system 
with 4 MB of memory for each processor, from £17,400). Each 
transputer has four hi^-speed communicatioiis links, which are 
connected to C104 switches in the 5N 9500 backbone and 
run at 100 Mbps In each direction. A card provides the Inter¬ 
face to an external LAN, other transputer systems, or a SPARC 
host. The card can also provide a transputer-based workstation 
environment for stand-alone devefopment. 

You can embed fast 5CSI-2 and Ethernet modules in the 
transputer network for localized peripheral and network access. 
Complementary peripherals are available. As an option, you 
can integrate a SPARC host (either SPARC 2 or SPARC 10), 
which gives you a workstation-slyle environment with a 1^-per- 
formance parallel accelerator. Other options included, 8, IG, 
32, and 64 MB of memory and software (e.g., the Inmos tool 
sets, the ACE parallel development system, the IDRIS Unix- 
like operating system, and the Oracle RDBMS). 

Camact: Parsys Ltd.. London. U.K., +44 81 579 8683; 
fax: +44 8f 579 8365. 
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and update the software by load¬ 
ing the new version on the 
EEPROM. 

An algorithm in¬ 
corporated in 
VimStop(CHF 
295) can distin¬ 
guish vims ac¬ 
tivities from normal system op¬ 
erations and stop a vims before it 
begins to replicate itself After it 
detects virus activity, ViruStop 
halts all system activity and dis¬ 
plays an alarm window. 
Fhone:+4164230632; 
fax:+4164221173. 
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If you wmild hh your pro3ncT considered for publication in the mtematioftaf sec¬ 

tion of BYTE, send press relensts to BYTE. Atten/hm: Martha Hicks. One FhoenU MUi 
Lane, Peterborough, m034m U.S.A., m3i924-263ii, fax {603} ^24-2550. 


TRANSIENT DAIA CAPTURE ▼ 

Adept Scientific Micro Systems 
{Letchworth, U.K.) offers an in¬ 
tegrated solution for high-speed 
transient data capture and analy¬ 
sis on a desktop 
PC. Its Flash/SP 
(£2990) combines 
the Strawberry 
Tree Flash-12 
Model 1 data ac¬ 
quisition board 
and DADiSP, a 
software package 
for the manipula¬ 
tion and analysis 
of large amounts 
of data. A new 
software driver 
lets you feed col¬ 
lected data di¬ 


rectly into a DADiSP work¬ 
sheet for reduction and analy¬ 
sis at sampling rates of 1 mil¬ 
lion samples per second. 

The hardware-driver mod¬ 
ule allows you to control the 
Flash-12 board from within 
DADiSP. You can se¬ 
lect sample rates, dura¬ 
tion of run, number of 
channels, and input 
range. You can spediy the 
analog or digital trigger for 
the data capture. The board 
transfers the captured signals into 
DADiSP windows, where you 
can view, manipulate, and ana¬ 
lyze them. 

Phone: +44462 480055; 
fax: +44 462 480213. 

Clrcla a44a on Inquiry Card. 


PC CAMERA 

MultiMedia Today (Brussels, 
Belgium) designed its View- 
Blaster PAL color or black-and- 
white camera for computer en¬ 
vironments. You can connect 
ViewBlaster (US$935) to any 
video overlay, codec, or ISDN 
hoard; patch it onto a monitor, 
desktop PC, or wall; and use it 
with PCs, Macs, PowerPCs, 
Ami gas, or Ataris, Applications 
for ViewBlaster include object 
digitizing, security, photo scan¬ 
ning, and an image database. An 
NTSC version is available. 
Phone: +32 2 2194629: 
fax: +32 2 2 J7920L 
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What’s New International 


Hardware 


Gerkun Expert Rid 



Sharp Electronics offers a Ger~ 
man-language version of its 
Expert Pad PDA. 
You can make 
handwritten 
(Le., cursive 
or printed) 
notes, and 
the Expert 
Pad recognizes 
text or graphics 
no matter where 
you enter them on the display. The 
Expert Pad understands symbolic commands that control 
data entry with familiar text actions. The built-in Intelligent 
Assistant determines your intentions and supports you in, 
for example, searching for iitfdrmation or exchanging data 
and communicating. 

You cat! quickly access names, addresses, and telephone 
numbers in a name card file. The appointment calendar 
stores times, events, and to-do lists and reminds you about 
important meetings with an audible alann. The Expert Pad 
(1498 deutsche marks) lets you send fax messages; ex¬ 
change data with Macs, Windows PCs, and Sharp Otganiz- 
ers; generate printouts; and transfer data by means of a 
wireless infrared beam to other Newton or Sharp Organizer 
users. You can also access E-mail services. 

Contact: Sharp Electronics GmbH, Hambur^y Germany. 

+49 40 23760; fax: +49 40 237625HI 
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17-INCH COLOR MONITOR 

Designed for CAD* computer 
graphics* and GUI-based appli¬ 
cations* the Ranger I7FI is a 17- 
inch microprocessor-based color 
monitor (£890) that works with 
graphics standards from VGA 
(640 by 480 pixels) through the 
new VESA standard (1024 by 
768 pixels). The monitor can also 
handle a resolution of 1280 by 
1024 pixels at a refresh rate of 
60 Hz. 

The Ranger 17F1 from Ay din 
Controls (Hitchin, U.K.) includes 
push-button controls for picture 
geometry and color temperature 
adjustments. It comes with 10 
sets of preprtigrammed graphics 
parameters to cover common 
standards. Ten additional sets are 
available for user settings. The 
monitor has an antirefleci, anti¬ 
static* high-contrast flat square 
tube with a dot pilch of 0,28 mm 
and double-focusing for opti¬ 
mum clarity. 

Phone: +44 462 458804; 
fax: +44 462 456761. 
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FACTORV-HTTED 
TOUCHSCREENS ► 

A number of TruePoint 
factory-fitted touch¬ 
screens are available from 
MicroTouch Systems 
(Thame* U.K.). TheyVe 
based on the Philips range 
of 14-* 17-* and 20-inch 
MPR-II-compliant low- 
emission color monitors. 

They consist of the 
Philips monitor* an opti¬ 
cally bonded high-reso- 
lution capacitive touch¬ 


screen* a controller, and drivers 
for DOS and Windows. Drivers 
are also available for OS/2 and 
the Amiga. The drivers support 
the Windows-based MPC stan¬ 
dard and IBM's OS/2-based 
Uldmedia standard. 

The 14-inch monitor, the 
Model 7CM5279 (£1045), is 
compatible with IBM PCs and 
PS/2s with VGA, SVGA, and 
85I4A/XG A graphics adapters. 
The 20-inch monitor* the Model 
4CM2799 (£2495), is also com¬ 
patible with VGA* SVGA* and 
8514A/XGA adapters. In addi¬ 
tion* this monitor is compatible 
with the Mac II and SPARC 
workstations. 

The 17-inch monitor, the 
Model 4CM4770 (£1895). is 
compatible with PCs and PS/2s 
with VGA, SVGA, and EVGA 
adapters* as well as with Macs. 
Iis built-in stereo audio makes it 
an ideal monitor for multimedia 
applications. 

Phone: +44 844 260123; 
fax: +44 844 260012. 
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ISDN TERMINAL ADAPTER 

According to Chase Research 
(Basingstoke* U.K,), its ISDN- 
TA offers all the benefits of 
ISDN to users with non-ISDN 
equipment. You can use it with 
any device that would normally 
communicate over a modem or 
leased line. The ISDN-TA pro¬ 
vides virtually instantaneous call 


setup and clear, 64-Kbps real 
throughput (without data com¬ 
pression), dial-up flexibility* and 
end-to-end digital conneclions 
(giving low error rates). 

Powered by a Motorola 68302 
processor* the ISDN-TA has a 
separate management port for 


configuration, status* and diag¬ 
nostics. It offers subaddressing 
and stored-number dialing. For 
advanced security, you can con¬ 
figure the ISDN-TA to use the 
ISDN Calling Line Identification 
facility. 

The ISDN-TA (£595) offers 
two data channels and one con¬ 
trol channel. It supports asyn¬ 
chronous data rates of From 300 
bps to 38.4 Kbps and synchro 
nous rates of from 600 bps to 64 
Kbps. V. 110 and X.30 rate-adap¬ 
tion protocols allow it to inter¬ 
operate with terminal adapters 
from other vendors. An addi¬ 
tional X.25 packet-switched 
mode lets connected terminals 
communicate with hosts on re¬ 
mote X.25 networks via ISDN, 
using B- or D-channel access. 
Phone:+44 256 52260; 
fax: +44 256 810159. 
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WANNA PlAY TAG? 

BOCA'S m 

WHEN IT COMES TO PRICE AND PERFORMANCE. 

WE ALWAYS OUT PERFORM THE COMPETITION! 

It's a real challenge to provide high performance at low cost. 

Boca Research has a pretty smart solution, Xht Ethernet Solution! NtcR 

► Novell Certified ► Single-Chip Solution ► Unsurpassed Value NetWnn^ 

Tested and 

► Outstanding Reliability and Performance ► Superior Drivers Approved 
Bocas Ethernet Adapters are backed by free technical support, and a five-year 
warranty that U standad for all of our fine products. When it comes to price and 

performance, no one beats Boca. Call your Boca Distributor or 
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MADE IN USA Dealer today to order your networking products. 
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Bata 
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RESEARCH 


6413 Congress Avenue, Boca Raton, E 33487 
(407)997-6227 • Fax: (407) 997^0918 
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VGA AND SVGA VIDEO ENCODER 

Aimed at the audiovisual, mul¬ 
timedia, and information-display 
markets, the Grand Art is a low- 
cost (£275) VGA- and SVGA- 
to-video encoder for PCs, porta¬ 
bles, and laptops. It lets you give 
presentations, demonstrations, 
and training sessions. 

From Imagine Graphics (St* 
Albans, U.K.), the Grand Art 
converts VGA or SVGA graph¬ 
ics to PAL or NTSC video, so 
you can display it on standard 
TVs with a video, S-VHS, or 
SCART connector. You can 
record tlie output on a VCR or 
cojmect it to a video projector. 

The Grand Art can output 
video at 60 Hz. It provides 
separate red, green, blue, and 
sync video signals. The unit 
comes with a lapel microphone 
and an internal audio amplifier, 
turning a TV into an audiovisual 


presentation system. 

Phone: ^44 727844744: 
fax: ^44 727811660. 
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OLIVETTI PENTIUM PC 

Olivetti's (London, U*K.) new 
Pentium PC, the M4-82, uses a 
64-bii Pentium chip and PCI lo¬ 
cal-bus architectLue. It offers up¬ 
grade and expansion options on 
its processor, graphics, and pe¬ 


ripheral features. The Pentium 
processor runs at 60 MHz, and 
a 256-KB secondary cache pro¬ 
vides additional processing speed 
for CPU-intensive applications. 
The system is expandable, of¬ 
fering four ISA slots, two PCI 
slots, and one PCI/TSA slot. The 
M4-82 comes in a desktop/m ini- 
tower structure that lets you use 
it as an expandable desktop or a 
PC server. Otlier features include 
8 MB of RAM (expandable to 


128 MB using SIMMs), two 
IBM PS/2 ports, and two serial 
pons. 

An entry-level M4-S2 comes 
with a 3 V3-inch L44-MB floppy 
drive, a 170-MB hard drive, a 
high-resolution 14-inch SVGA 
monitor, ISA graphics, a key¬ 
board, a mouse, MS-DOS 6, and 
Windows 3.1 (from £2349), 
Phone: +44 Si 785 6666; 
fax: +44 81 874 3014. 
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DisK-DupucmoNSvsreMS 


Media Reproduction's Genesis range of disk-dupli- 
catioit systems includes Automatic Diskette Dupli- 
catorsp Diskette Labellers, Automatic Disk Sleev- 
ers, Diskette Collators, and high-performance driv^ 

The Genesis Automatic Diskette Duplicator (from 
£2845) features a dual-medium auto-loader, which 
means it can copy 372- and S74-mch disks on the 
same system. The system copies virtually all for¬ 
mats, including Mac, IBM, Apple, Atari, Unix, and 
mixed. The Genesis Automatic Diskette Duplicator is 
available In the following models: PC-based, stand¬ 
alone, or part of a networked system. It supports 
high-performance 2XSDS drives and produces up 
to 240 copies per hour. 

The Genesis Diskette Labellers (£7995) can output up to 4000 labels per hour^ and the Genesis 
Disk Sleever (£8995) applies paper or Tyvek sleeves onto S^-inch disks at high speed. 

Cofitaa: Media Reproduction. Baxing.sroke, +44 800626096: fax: +44 256 53339. 

Circle ±423 on Inquiry Card. 



It’s Here! It’s for Networks! 


The Best Fax & Communications 
Suite for Networks 

Imagine both a communications server 
and a fax server combined into one 
simple, yet powerful, software solution. 
Now include the network versions of the 
award winning Eclip.se Fax & Tenninal 
Plus softwares* Stop imagining.*, 
LANSource's Fax & Communications 
Suite for Networks is here. 

The Complete Network Solution 

The advantage of the LAN Source Fax & 
Communications Server is that it allows 
you to share a modem not only for fax 
purposes but for data as well. Network 
users can send and receive faxes or 
interactively access a network modem at 
speeds up to 57,600 bps over the network. 


Users can command all of Eclipse Fax's 
powerful faxing features plus new 
network ready features such as network 
based mulii-user phone books, network 
attachments* and bulk faxing. 

Terminal Plus for Networks supports all 
the pt>pular tenninal emulations* file 
transfer protocols and all the different 
types of modems. Its the best way to 
connect quickly and reliably to all of the 
popular online services including 
CompuServe, Dow Jones, the Internet... 

The Economical Solution 

The Best Fax & Communications Suite 
for Networks is also the best value. Call 
today for the name of a reseller near you I 


LANSource UK - Tel: 44 223 237778, Fax: 44 223 237758 

]W LANSOURCE TUCHNOLDOIES INC. All npito noernsL LA_NS<ke. m Ihe Iken A OxnunKmii.ni. Bnr LA14SUURCE 

T^HNOLOGIIiS INC. All aher 1nlem>rk£ jie [Knpert, of ihetr enmen aHled Ni.w«ll auAa tw liWvWcf llu, fnibicL 



^^f^Source 







For Netmorks 


Ftfr Netwarits 

1 “ 
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On-board FreedomROM™ 
eliminates boot disk and 
configuration disk 
Instantly boots from ODI 
or NDIS compatible 
network operating 
systems 


■ Auto/software set up with 
onboard ROM-based 
config routine 


■ Runs with NetWare, 
Windows & Windows for 
Workgroups, LANmanager, 
TCP/IP, LANtastic, IBM 
LAN Server. 

■ 1,000,000 installations 
throughout the world 



6 1994 CompeiiH hic. Cmtipe!! is i rcgisEcred irodcnDiik df Cnttpex,, Inc, Is a uankmafk cf CumiMX, Inc All i^har lra<d«nark!j aod are the pniperly of their respKijvie holders 


USA 

COMPEX, Inc. 

4051 E, La Palma 
An^tieim. CA 92807 
U,S,A. 

(714) 630-7302 
Fax (714) 630-6521 


GERMANY 

ReadyLINK QinbH 

Albert Einstein Strasse 42 
63322 Rodernnark 
Tel: (49) 6074 98017 
Fax: (049) 6074 90668 


SmOAPORE 

COMPEX 
Systems Pte Ltd 

Kim Chyan Terrace, 

Singapore 1953 
(65)2888220 
Fax (fe) 280 9447 
Tlx RS 35551 POWMAT 

Circle S04 on Inquiry Card (RESELLERS: 505). 
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NetWare 


modsojt: 

WINDOWS 

OOMRSOTBLE 

















What’s New International 


Hardware 



MINI GRAPHICS TABLET 

Easy Painter offers drawing ca¬ 
pabilities (e.g,, tracing pictiires 
accurately, freehand drawing, 
and even writing) and a stylus 
pen that Jets you move the cursor 
on-screen. Designed for either 
left- or right-handed users, the 
mini graphics tablet is light¬ 
weight (0.55 kg) and occupies a 
minimum of space, so you can 
use it just about anywhere. 

In addition to the tablet and sty- 


lus, EasyPainter (call for 
price) comes with PC Paint¬ 
brush for Windows. Features 
include natural bruslisltokes; 
87 painting tools; 18 special- 
effect filters; resize, flip, and 
rotate functions at any angle; 
a variety of text styles; up to 
16.7 million colors; and sup¬ 
port for PCX, TIFF, GIF, 
BMP, MIP, TGA, JPEG, and 
EPS file formats. 

The package from KYE Sys¬ 
tems (Taipei tLsien, Taiwan) also 
includes a utility disk for tablet 
operation and software applica¬ 
tions in DOS and Windows. Util¬ 
ities include a diagnosis and test 
program, a DOS tablet driver, a 
mouse driver and test program, 
and an advanced ADI driver. 
Phone: +HH6 2 9956645; 
fax: 2 9955302. 

Circle 1436 on Inquiry Card. 


VOICE-RESPONSE PC 

Responsive Systems (London, 
U.K.) offers a 486 notebook with 
full text-recog flit ion hardware 
and software that lets you enter 
text into most applications by 
talking. You can use natural lan¬ 
guage for applications such as 
word processing, accounting, 
databases, stock control, and data 
acquisition. Three vcrsiou.s of the 
notebook are available, with vo¬ 
cabularies of 5000, 30,000, and 
60,000 words. 

A dedicated internal ISA ex¬ 
pansion card creates digital mod¬ 
els of your voice. TTic software 
builds a voice file, which it con¬ 
tinuously adapts to reflect the 
way you luse your voice and your 
Statistical repetition of words. 
The software works within many 
popular DOS applications, in¬ 
cluding WordPerfect 5.1 and 6.0, 


dBase IV 1.5, Microsoft Word 
5.5 and 6.0, and Quicken 6.0. 

You can add voice response 
to your 386 or 486 computer. It 
ueeds at least 12 MB of RAM 
Ibf the 5000-word system and 16 
MB for the others (5000-word 
version, from £695; 30,000-word 
version, £995; configurable 
60,000-word version, £1950). 
The complete system comes with 
a 486 ncjtebook, 12 MB of RAM, 
a 110,00Cf word phonetic dictio¬ 
nary, dedicated internal hard¬ 
ware, an interactive tutorial, 
voice-response software, an 
adaptive-learning eapabiliiy, con¬ 
textual analysis for confident 
word prediction, a microphone, 
and multiuser voice models for 
system sharing (from £2519). 
Phone: +44 71 602 4107: 
fax: +44 71 603 2109. 

Circle 1432 on Inquiry Cam. 



OCR FOR THE 


MO 




IFFICULT CHARACTERS 

Rosa doesn't miss a thing. So when inputting a document, 
she chooses CharacterEyes for Windows, the 32‘bit Neural 
Network OCR software that doesn't miss a thing. Whether a 
semi-colon on a faded fax, an italicized umlaut, or even dot¬ 
matrix documents, CharacterEyes does the job. And people 
like Rosa appreciate that CharacterEyes requires less than 
3 MB of disk space and only 4 MS of RAM; it also supports 
HP AccuPage and TWAIN. CharacterEyes reads up to 
300 characters per second without sacrificing accuracy 
across all Western European character sets. Best of 
all, CharacterEyes is easy to use - even for the most 
difficult characters! 

CharacterEyes^ %s "" 

OCff rhst reads the way you do.^ ^ 




Ail prudud names reforencBd herdn are 
Uaderr^rks or irademarks of 

!helr respective holders. 


M q m §0^ SDK version is also available for those who want to integrate 

LtOimmUmGB OCR into their applications. For more information, please contact: 


Morth America: ligature Software Inc. 25 Burlington Mall Road, Suite 300, Burlington. MA 01803 USA Tel: (€17) 238-6734, Fax: (617) 272-3085 
International: Ligalufe ltd. It Beit Hadfus Street, Givat Shaul (nd. Zone, Jerusalem 95483 Israel Tel: (972) 2-SI3-553, Fax: (972) 2-513-395 
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Hiar L^' EnmtRunner... 




PfiarLap 

FrontRunner 


LAUNCH BAR 

FrontRunner’s Launch Bar offers 
one-button launching of your favorite 
applications. Customize it any way 

you like! . 

. 

COPY & PASTE 

Just highlight and click to copy and 
paste any part of your DOS session into 
a Windows or DOS program. • •. 

COMMAND LINE POWER 

Run DOS or Windows programs right 
from the DOS prompt! 

POWERFUL REAL TIME 
STATUS BAR 

FrontRunner's Status Bar displays 
real-time information including 
system resources.., and lets you 
write modules to display your own 
up-to-date information! . 


Bringinq the best of DOS to 


SIMPLIFIED RUN MENU 

Run Menu offers Program Manager functionality 
without navigating through all those open windows! 


HISTORY 

Scroll to view the complete 
history of your DOS session. 



^ iging 

Windows And the Power 
of Windows to DOS 

Frustrated with switching between 
Windows and DOS applications? Now 
you can get the command-line power 
you need — integrated with the 
Windows graphical features you want. 
Phar Lap FrontRunner is a powerful 
DOS-based Windows desktop that 
brings intuitive GUI features to 
command-line DOS, FrontRunner lets 
you run Windows programs directly 
from the DOS prompt, provides an easy- 
to-use, menu-driven alternative to 
Program Manager, lets you launch 
applications with a click, keeps custom 
information at hand with Phar Lap's 
unique Status Bar, and much more! 


^ Shell Window g1 tSuspeRiled]] 

Ble EJTi Settings Window jjelp 



OPTtVTTY -C mASK 11:33AM!tSg? M C, 130.797.56B 


FRONTRUNNER OFFERS YOU: 

i/ A Better DOS Box — Scroll and 
view your entire DOS screen 
histoiy^ and run Windows programs 
directly from the DOS prompt 

✓ Quick and Easy Program Manager 
Replacement — no more searching 
through all those windows 

✓ Customizable Launch Bar — instant 
access to your favorite programs 

✓ Powerful Visual Batch Language 
Extensions for DOS — easily 
create visual front ends 

✓ Programmable Status Bar — view 
the real-time information you need 
most 

^ Versatile Utilities — to enhance 
your productivity 





Coll 

To Order 
Or To Get Yi 
Free Oemo! 

loom 



Now you can test ride a winner with our 
free FrontRunner lite and Guided Tour 
Demo disks. FrontRunner Lite is a trial¬ 
sized version of our DOS desktop for 
Windows that lets you try all of 
FrontRunner's powerful features,,, 
absolutely free! So call today and see 
how exciting a winning DOS desktop 
can be! 


Phar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-861-1510 FAX: 617-876-2972 


I’hnr Up® and FmmRwnfler® are regtsiered Trademarks of Pbar Software, tnc, All orher prtidttci nama and compittny niemes art waJcmioXs or itgisicrcd [radcmarita of ihetr respcciivc 
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Multimedia 


Mul 3NA?^. . 
Pkfliunic . 
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.. mi 
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Mm Vlie^DiHi Brae_1574 
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Turtle Boch MU UpgrKd_1140 

Backup 


DakrixlQ 250 US 

165 
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.H2 
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.... . 615 
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....... 1525 

SwimSItHcH 11112)!12. . 

.-334 
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_5Sfl 


Chips 


All Upgruies-AST, Applt. 
Compac. m, HP. IBM 
Sjllitod Gfapliit^, SUH, Toshit» 


CPU (InM. C^!{. AUHIXZ nm CALL 

MilhCoprucesaoa ...CALL 

SlUU ^ M CQNRGUlIATIStfi_CALI 

Hard Drives 

.J54 


3 IM .. 


Cww CfP loses IB £ SCSI 750 
MnopciBa 4115 SCSI iS _ BL4 

UlcroptHfi 311? TOSS IDEir.-120 
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Computers 
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S rals. I$A, El^, PCI and 
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Controllers 

Adapts 1543Cf/Pb»_133015 

AtW«374?ABSASCSI_327 

Ad^tec 2B42C VlB SCSI.235 

&usicpaicJ7445 SGSiflJ_2SQ 

DPT Sm Cache aSA SCSI..452 
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International I 
Orders our 
Specialtif 


Modems/FAX 
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Tba C EISA fiber Ctfic..342 
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OS 
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SOOtMDSTAMfstr 

SOQUNDCOSDajvSy^m_ 

SOOODTPeeSysCOft., 

SraOtJTDCT^iCOB_ 

Wndoirii 111 Uproot- 

I NT......._ 
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... 135 


Wnd&irt NT Ailv SiVf... , . 
ninlQira bv WL Stuler Kil .. 


UNIX 


.... 540 

.915 

..1252 

_ 42 
. 315 

. .. »se 

... 450 


.... 775 

.570 
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... 400 


finrfi 
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CD-ROM/ 
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30,000 Item 
Catalog 
Pro^r 4*121 
luith 
Current 
Prices 

it- 

FREE 

with Order 


PHONE: (415) 861-833C 

Espanol: {415} 861-8376 

FAX: ( 415 ) 861-8380 
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npute] 

San 


Francisco, CA 94103, USA 



CABLE TESTING TOOL 

Comms Direct (Wat¬ 
ford, U,K*> offers the 
Datacom Technologies 
NETcat 800 network 
cable troubleshooting 
took NETcat 800 is a 
low-cost, hand-held diagnostic 
tester that measures the critical 
performance characteristics of 
LAN cabling. Tests include 
length, near-end crosstalk, atten¬ 
uation, signaLto-noise ratio, and 
background noise. 

NETcat 800 (£759) tests UTP 
and STP lOBase-T, to ken-ring, 
and coaxial-cable-basednctwork 
installations. The Ethernet traffic 
monitoring function reports 
on collisions, percentage utiliza¬ 
tion, and peak traffic. Powered 
by two 9-V alkaline batteries, 
NETcat 800 runs for 10 hours in 
typical use. 

Phone: +44 923 25S602: 
fax: +44 923 25H804. 

Circle a.437 on Inquiry Card. 

WAN/LAN ANAUfZER 

With a PC running RadconTs 
(Tel Aviv, Israel) software pack¬ 
ages under Windows, the RC- 
tOOWL simultaneous WAN/ 
LAN protocol analyzer can de¬ 
code, analyze, and simulate 
WAN traffic at 2 Mbps and LAN 
traffic at 16 Mbps, The RISC- 
based external unit plugs into 
laptop, notebook, and desktop 
PCs. Plug-in interface modules 
allow simultaneous opera don on 
WAN and LAN connections, 
and the uni! can display five 
tasks at any dme in separate win¬ 
dows on the PC’s screen. The 
unit has an 8-MB common cap¬ 
ture buffer and performs all pro¬ 
cessing tasks internally, letting 
the host PC simultaneoasly run 
other Windows applications. 

Two slots are provided for 
Radcom’s WAN and LAN in¬ 
terface modules, W AN modules 
have a serial port that supports 
popular interfaces, including 
ISDN PRI, EIA-232, RS~530, 
X.21, V.35, Tl/FTl, and El/ 
FEl. LAN modules provide an 


AUl port for Ethernet 
or token-ring (4-/16- 
Mbps) networks. 

The basic RC- 
ICXJWL system {from 
US$12,000) comes 
with frame-analysis 
and simulation packages for 
monitoring and analyzing tines 
with HDLC-based frames and 
emulating functions of routeis or 
switches. 

Phone: +972 3 6472694; 
fax: +972 3 6474681. 

Circle 1433 on Inquiry Coni. 



NOTEBOOKS FROM MITAG 

The 4022 notebook series is the 
latest Mitac (Telford, U.K.) range 
of iniel 486$L"enhanced, 32-bit, 
VL-Bus systems. You have a 
choice of 25- or33-MHz 486SX, 
33-MHz 486DX, and 50- or 66- 
MHz 486DX2 processors. You 
can choose a 9.5-tnch color or 
monochrome $TN screen. Three 
storage options are available: a 
2'/:-inch 120-MB IDE hard drive 
or3yi-inch 200- and 340-MB hard 
drives. Mitac’s 4022 notebooks 
also include a PCMCIA Type II 
slot and connections for an ex¬ 
ternal monitor and a full-size key¬ 
board. 

The notebooks come with 4 
MB of RAM (expandable to 20 
MB), a 16-mm-diameter track¬ 
ball, MS-DOS 6, and Windows 
3.1 (from £999). They provide 2 
hours of continuous use and 
weigh 6 pounds, including the 
nickel-cadmium battery. 

Phone: +44 952 207200; 
fax: +44 952 201216, 

Circle 1435 on Inquiry Card. 
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JEGIS: The World's Best 
Anti-Piracy Protection 
in Minutes. 



Onlyi^GIS protects 
programs plus data 
files and overlays. 


Selling in other coun¬ 
tries? Specify English, 
Spanish, German or 
other languages. 


Your application is 
enclosed in a highly 
secure encrypted shell, 
fully protected — with no 
programmer coding — 
in less than 7 minutes! 


Enters 


Data File 

Program 


^ECIS automatically 
checks for code 
changes due to 
viruses or hackers. 


v^GIS automatically 
monitors the hardware 
key's presence. 


File Edit Format Options Window 


VEGIS SYSTEM - DOS 


INPUT FILENAME: 
OUTPUT FILENAME: 
ENCRYPTED FILES: 
ENCRYPTION KEY: 
MESSAGES. 

"SELF TEST: 

,PERIODIC CHECK: 
EXPERT MODE; 


TEST, EXE 
AEGISTST. EXE 
*,0VL *.DTA^ 
1234ABCD 
ENGLISH- 


30 SEC, 


PRESS ENTER TO START PROGRAM CONVERSION, 


The jtGIS System 
protects both DOS and 
Windows applications. 


End of Story. 

800^84M316 


SOFTWARE 

SECURITY 



6 THORNDAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 

SSI Belarus, Minsk: +{7) 0172-45-21 -03 Fax: +(7) 0172^45-31 -61 Circle B24 on Inquity Card. 











What’s New 


The New Generation of 
UNIX Software & Tools 
at affordable prices. 

Labtam X-WinPro for 
Microsoft Windows 

X-WinPro is a powerful 32 bit X%server that 
provides a cost effective way to make your 
386/486 MS-Windows PCs compatible with 
the X Window System. X-WinPro enables you 
to work with both UNIX and DOS systems. 
The Labtam X-WinPro includes XIIR5 server 
and an integrated TCP/IP stack. X-WinPro for 
Windows includes an interactive setup for 
quick and easy installation. 

Introductory price.$90.00 

Labtam U^TERM 

U-TERM is a terminal emulation package lliat 
enables PC users to access UNIX systems and 
networks via TCP/IP, TELNET, TFTP proltjcols 
or RS'232 interface. Labtam U-TERM sup¬ 
ports VGA graphics and a printer file transfer 
beiwc*e[i LfNIX and DOS systems. 
Introductory price.$30.00 

labtam X-Offtce 

X-Offke is an easy-to-use office automation 
software for LfNIX and the X Window^ System 
environments. Labtam X-Office is a simple but 
powerful package designed to perform day- 
to-day operations in the easiest possible way. 
Word processing, spell checking, printing, 
file management, email, scheduler, calendar, 
personal database, calculators, and reports 
(soon fax) are all in one package—just point 
and click! 

Introductory price.$180.00 

ASIA PACIFIC 
tabtam Europe Pty Ltd 

H Pairick Diurt. wheelers Rill, 

5150 Victoria, Australia 
Td: 6l-.5-5bU7952 Fax: 6l-5-561-7Riiq 

EUROPE 

l.ablain FinUnd Oy 

Kyllikinkaui 15A, 33500 Tampere, Finland 
Td: 358-3tA33-383 Fax; 358-31-2224831 

AMERICA 
Labtam USA 

120 Hudson Street, Northboro, MA 01532 USA 
TeJ: 508-393-5780 Fax; 508-393' 1456 



them as MIDI instruments. Rio 
(£199) is pin- and form-compat¬ 
ible with Creative Labs’ Wave 
Blaster and Turtle Beach’s Tahi¬ 
ti. You can install ii on any 
sound card or motherboard 
offering a Wave Blaster 
expansion port. 

Phone: 

+44 706 22WS9; 
fax: +44 706 222989. 

Circle 144± on Inquiry Card. 


SMALL LASER PRINTER 

Facit (Sundbyberg, Sweden) says 
that its P8{)42Win is the world’s 
smallest laser primer. It measures 
36 by 28 cm and weighs less 
than 5 kg. Driven by Windows, 
the P8042Win prints 4 ppm at a 
resolution of 300 by 300 dpi. 
One version of Ihe primer has 
the edge-enhancement technol¬ 
ogy, for superior print quality. 
The P8042Win (call for price) 
can access all TrueType fonts in 
Windows and, because it comes 
with PCL 4, you can use it with 
MS-DOS software. 

The power-save mode auto¬ 
matically switches the printer to 
standby mode after a specified 
period of time, reducing power 
consumption to below 7 W. The 
P8042Win helps you cut loner 
consumption in half with virtu¬ 
ally no effect on print quality. 
Phone: +46 8 7643000; 
fax: +46 8 982329. 

ClFCie T.439 on Inquiry Card. 

PRO MIDI SYNTHESIZER 

Turtle Beach Rio incorporates 
the wave-frant-symhesis chip scU 
which provides 32 voices and 48 
channels of 16-bit CD-quality 
general MIDI instruments stored 
in 4 MB of ROM on the card. 
The synthesis section includes a 
real-lime effects processor tliat 
lets you add echo and reverb ef¬ 
fects to produce more lifelike in¬ 
struments in MIDI fdes. Avail¬ 
able from El Cetera Distribution 
(Rawtenstall, U.K.), Rio comes 
with Sample Store, which takes 
existing WAV files and uses 


SECURE YOUR DATA 

Data Enciyption Systems (Taun¬ 
ton, U.K.) offers several prod- 
ucLs for data security (£16 to £50, 
depending on volume). The 
DESkey DK96 is an intelligent 
serial-port soft ware-protection 
key that lets you standardize a 
hardware-based software-pro¬ 
tection system acrtiss most hard¬ 
ware platforms. It supports 11 
selectable communications rates 
of up to 38.4 Kbps. You can use 
it to meter software usage, con¬ 
figure hardware or software via 
the nonvolatile RAM, or turn 
demonstration software into a 
fully working version remotely 
by generating an encrypted com¬ 
mand string that is usable only 
once. 

A PC parallel-port version of 
the DK96, the DK64 allows you 
to store up to 3t) encryption keys 
in its memory. This allows you 
to produce message-autlientica- 
tion codes or the full encryption 
of a message in the DESkey in¬ 
stead of a larger encryption ma¬ 
chine. 

DESIock is an encryption sys¬ 
tem for protecting executable 
code under DOS, Windows, or, 
with one DESkey, on a network, 
without access to the source 
code. DESkxk’s features include 
checking the contents of its 
memory on program start-up, 
setting a limited number of exe¬ 
cutions, and user-definable mes¬ 
sages. 

Phone:+44 823 352357; 
fax: +44 823 352358. 

Circle J.434 on Inquiry Card. 
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POSTSCRIPT ON NON- 
POSTSCRIPT PRIKTERS 

Ripstar from Nighthawk Elec¬ 
tronics (Saffron Walden, U.K.) 
provides NetWare mid EtherTalk 
users with PostScript Level 2 
output while using non-Post¬ 
Script laser, color ink-jet, ther¬ 
mal, and dye-sublimation print¬ 
ers. In addition, Ripstar provides 


all the functionality of a high- 
speed network print server, in¬ 
cluding a spooling facility with 
output via SCSI and pandleJ in¬ 
terfaces. 

Based on a 25-MHz 486 pro¬ 
cessor, Ripstar (£2395) comes 
with 16 MB of RAM (upgrad¬ 
able to 32 MB), a 210-MB hard 
drive, an ]SrE20(X} or EtherTalk 


NIC, a multidrop SCSI and par¬ 
allel pon, ao LCD panel, and 35 
PostScript fonts, with the facil¬ 
ity U) download more. Also avail¬ 
able is Ripstar GT (£2595), 
which has a 50-MHz 486 pro¬ 
cessor. It converts PostScript up 
to 40 percent faster than the stan¬ 
dard version. 

Phone: +44 79954(mi; 
fax: +44 799 541713. 

Circle ±440 on Inquiry Card. 


V.FAST MODEM 

According to Jaguar Communi¬ 
cations (St. Albans, U.K.), its 
V .Fast modem can satisfy the 
needs of die most traffic-intensive 
networks. Optimizing dieCClTT 
V.34 standard for 28.8-Kbps op¬ 
eration with V.42 and V.42bis er¬ 
ror correction and data compres¬ 
sion, the V.Fast modem (£499) 


provides throughput in excess of 
100 Kbps for data files. 

The V.Fast modem’s high- 
performance micropnicessor and 
high-resolution signal process¬ 
ing significantly reduce trans¬ 
mission times and line costs. The 
modem constantly monitors line 
conditions during transmission 
and adjusts speed for maximum 
efficiency. 

Flash EEPROM allows you to 
download software upgrades 
from a PC. For central-site use, a 
high “density rack-mount version 
of the V.Fast modem is avail¬ 
able, providing three modems 
per card and a total of 48 mo¬ 
dems per rack. The company 
also offers an SNMP network 
management option. 

Phone: +44 727841311: 
fax: +44 727851245. 

Circli& ±424 on Inquiry Card. 













in printing costs 


Jet*Master 


er recharge kit. 

Lowest cost per 
recharge in the 
world. Buy Idt, then buy additional 
ink as needed, black and color. 
Waterproof Inks available. Most 
jet-printers supported, 

BJ3 [HP Thinkjet) . .. „..,29.95 

l>BJ6-MCI (caewn Bufc^aso). 49.95 

[; JM2-MCI (HP PdkitJi;i). . 5 9.95 

JM6-BLK (HP DesfcJetj. ..39.95 

- JM 12-MCI {HP fiso/ \ 200] „ „ . 8 9 . 95 


Maclnker 

Re-ink your car¬ 
tridges for 5d with 
the famous 
Universal Cartridge 
Macinker. Better 
than new printouts plus extended 
printhead life. Re-ink multicolor 
cartridges vrith optional adapter. 

Universal Maclnker .. 79.95 

Epson Maclnker, . ..,49.95 

Multicdor Cartridge Adapter,.90 

2 oz. Black Ink., ... 3.00 

Pint Black Ink,,,.. . ..,18.50 

Colored Ink mnaiybb - Please iDqiirB 


Start your own Business! 

I Cut the printing cost of companies in 
lyour area and make an excellent 
{profit. Re-ink their ribbons with the 
IlnkerKing, professional rerinker 
‘^■and/or replace their ribbons using 
the MacBond welder and our bulk 
ribbon. Recharge their laser car¬ 
tridges with our TonerBucket. This 
is a SOLID business opportunity 
with a minimum investment 

InkerKing ...... 

MacBond IIB (up to 1,5“ 
TonerBucket............. .. 


TonerBucket 

Recharge your 

laser cartridges ^ 1 

for as low as $6 p ^ 

per recharge. 

Each TonerBucket contains 
VMS video instructions (PAL 
available), tools, parts and 
toner for one recharge. Then 
all you need to buy is toner. 
Complete range of supplies 
available including color subli¬ 
mation cartridges. 

HP LaserJet IV.,149.95 

HP Laseijet IIP, HIP .106.95 

HP IIISI ...119,95 

Most laser printers supported - 
Please Inquire 


Image Transfer 

Transfer 
images to 
T-shirts, 
mugs, 
metal, or 
ceramics. 

Purchase 
a complete system or build 
your own using your com¬ 
puter & our printers, transfer 
presses, and full line of sup¬ 
plies. 

Excellent Bminess 
Opportunity 

T-Shirt Press . 699.00 

Cap Press ... .899.00 

Mug Press... __ 699.00 

Thermal Transfer Printer 

(w/ dye sub} . . . 948.00 


ribbon width) . 


~ jmpBai!i»; Fnends, iis 

14250 NW Sdence Park Drive 
Portland/ OR 97229 

Fax (5D3) 643-5379 ^ 

Tel. (503) 62^» 


220V power 
available on atl 
applicable items 
Please inquire 


Circle 506 on Inquiry Card. 
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What’s New International 


Hardware 



LASER-PfliNTER ACCELERATOR 

Siatel (Villeneuve-la-Garenne 
Cedex^ Ranee) says that its C AX 
240 keeps your Hewlett-Packard 
LaserJet 4 and Canon LBP8-4 
running at full speed under Win¬ 
dows. The printer accelerator in¬ 
cludes two boards: a controller 
board that fits into your PC, and 
an adapter board that goes into 
the video-interface slot of the 
printer. The CAX 240 (2900 
French francs) takes full advan¬ 
tage of TrueType features under 
Windows and applications like 


Microsoft Excel, Aldus Page- 
Maker, and CorelDraw. It short¬ 
ens the time required to transfer 
bit-map images from your PC to 
the printer 

Phone: +33 I 47989411: 
fax: +33 / 47921583. 

Circle J.445 on Inquiry Card. 


TAXAN MONITORS 

Taxan/s (Bracknell, U.K.) first 
entry into the 15-inch monitor 
market, the Ergo vision 580 LR 
(£449), is a flat-square-tube, 
auto-scanning, iow-radiaiion, ul- 
trahigh-resolution color monitor. 
It complies with the U.S. EPA 
Energy Star program and the 
VESA DPMS standard for ener¬ 
gy efficiency. The Ergovision 
580 LR supports IBM MCGA, 
VGA, 8514/A, XGA, XGA-2, 
and VESA Super Grapliics stan¬ 


dards. By automatically adjusting 
to horizontal frequencies be¬ 
tween 30 and 64 kHz and vertical 
frequencies between 50 and 90 
Hz, the monitor can support res¬ 
olutions of up to 1280 by 1024 
pixels noninterlaced at 60 Hz or 
1024 by 768 pixels noninterlaced 
at 80 Hz. 

The entry-level Ergovision 
865 Plus LR (£799) uses a 17- 
inch flat-square-tube CRT and 
supports resolutions of up to 
1024 by 768 pixels at 80 Hz (30 
to 64 kHz). A more powerful 
monitor, the Ergovision 885 LR 
(£949) uses a 17-inch flat- 
square-tube CRT and supports 
resolutions of up to 1280 by 
1024 pixels at 76 Hz (30 to 82 
kHz). The top-of-the-line Ergo¬ 
vision 895 LR (£1299) uses a 17- 
inch AG Sony Trinitron CRT 
and supports resolutions of up to 


1280 by 1024 pixels at 79 Hz. 
These three monitors are also 
compatible with Energy Star and 
the VESA DPMS standard. 
Phone:+44 344 484646: 
fax: +44 344 50974. 

Circle :L4BO on Inquiry Card. 




Temperatun 


♦ LabVIEW^ - graphical programming for Windows, 
Macintosh, and Sun 

♦ LabWindows^/CVI — C programming for Windows and Sun 

♦ LabWindows - C and BASIC programming for DOS 

♦ NI-488.2™ - multipiatform GPIB driver software* 

♦ Nl-DAQ* - multiplatform data acquisition driver software* 

♦ Nl-VXI™ - multipiatform VXI driver software* 

* included with appropriate hardware 


r T. 


NATIONAL 

INSTRUMENTS 

77i£ Scr^tmtre ii the Imtrutnent* 


Request a FREE catalogue 
Tel: (512) 794-0100 


6504 Bridge Point Parkway 
Austin, TX 7S73a5039 USA 
Fax: (S12) 794-8411 


Bttitich Offices: AiiSlfalki03S79 9422 > Austtla06624359S6 ‘ Bd9hmi02757C02Q 
Cftaaiki 519 6ZZ 9310 • Daunoik 45 76 2)6 00 - Tiiikmd 90 527 2321 * France I 4B 14 24 24 
Germany 089 741 31 30 • Italy 0248301892 • 03 3788 1921 * NctfKrlotKb 03480 33466 

Norway 32 848400 *^nin 91640 0085* Sweden 087304970 
Swkzeriand 056 27 00 20 * U.K. 0635 523545 


& Cirpyri^t 14^ Inxtmuiislli CEdpOMtljcia. AH dghb ictetved. 


Instrumentation Software 
that Speaks Your Language 


B'V'TK JULY 1994 


Circle 519 on Inquiry Card (Resellers: 520). 





























































What’s New International 


Software 



THE UmMATE PC LABORATORY 

DasyLab L5 features user-de¬ 
finable black-box modules that 
lef you build up complex work- 
sheeLs in a muliilayered hierar¬ 
chical manner. Once you define 
them, you can save and recall 


black-box modules in the same 
way you do with any of Dasy¬ 
Lab's standard modules. You can 
also save and reload complete 
worksheets together with their 
related module toolbars. 

Available from Scitechnics 


(Livingston, 
U.K.X DasyLab 
t.5 provides 
rapid on-screen 
acqu i sition, 
analysis, and 
control-system 
design via 
simple pick 
and place se¬ 
lection of 
standard or 
custom mod¬ 
ules to create 
schematic 
worksheets. 
Module func¬ 
tions include 
arithmetic, 
exponential, logarithmic, trig¬ 
onometric, interpolation and 
scaling, statisti- 
caf differentia¬ 
tion and inte¬ 
gration, and 
filtering. With 
the signal-gen¬ 
erator module, 
you can test and 
prove experi¬ 
mental layouts 
without I/O 
hardware. DDE 
support lets you 
transfer data to and from other 
Windows packages. 

You can get drivers for Dasy¬ 
Lab L5 (with a single hardware 
driver, £1365; additional drivers, 
£405 each) for hardware manu¬ 
facturers such as AdvanCech, 
Analog Devices, Data Transla¬ 
tion, Intelligent Instrumentation, 
Keiihley Metrabyte, Microstar, 
and National Instruments. 
Phone:+44 506 461782: 
fojc: +44 506 461783. 

Circle J.454 on Inquiry Card. 

PSION SOFTWARE 
DEVELOPMENT 

You can write sophisticated pro¬ 
grams for the Psion Series 3/3 a 
with the latest version of the 
Psion (London, U.K.) Software 
Development Kit, The package is 
designed for software develop¬ 
ers who write vertical and shrink- 


wrapped applications using the 
standard Clarion TopSpeed C 
compiler. The Psion Software 
Development Kii (£195) includes 
the Objeci-Oriented Program¬ 
ming Guide^ which provides you 
with practical support for using 
Psion's object-oriented pro¬ 
gramming system to develop ap¬ 
plications. 

Phone: +44 71 262 5580; 
fax: +44 71 258 7341, 

Circle 1456 on Inquiry Card. 

QUALIFICATION AND 
FORECASTING 

With Sales Vision, you get an ac¬ 
curate picture of what's happen¬ 
ing in your sales organisation, 
Nomis (Camberley, U.K.) says 


that its Sales Vision package sim¬ 
plifies the sales qualification and 
forecasting process and helps 
you control your organization's 
activities. 

In its qualification stage. 
Sales Vision (£995) establishes a 
uniform procedure by which 
salespeople can measure the sta¬ 
tus of activities in each target ac¬ 
count. The forecasting features 
help you predict future revenues 
and assess cash flow; review 
how products are performing, in 
which markets the company is 
having the greatest success, and 
when you need marketing pro¬ 
grams; ensure sufficient re¬ 
sources to meet future commit¬ 
ments; plan output; and ensure 
that appropriate stock levels of 
products are available. 

Phone and fax: 

+44 276 22168. 

circle 1455 on Inquiry Card. 


Statistics for Excel 

Astute is a statistics add-in pro¬ 
gram that runs as a fully inte¬ 
grated part of Microsoft Excel 
4.0 and 5.0 for Windows. The 
program: is designed for those 
who want the convenience and 
flexibiiity of performing stat^cai 
analysis in a spreadsheet envi¬ 
ronment with charting and pre¬ 
sentation-graphics capabilities. 

Astute inserts a Statistics menu on 
Excels menu bar. ThiSr together with a 
Statistics toolbar, gives you 16 com¬ 
monly used parametric and nonpara- 
metric statistical tests^ transform func¬ 
tions, and three methods of generating 
descriptive statistics depending on whether you analyze the 
data as a single, multiple, or sequenced data set The Statistics 
Manager lets you choose how you want to analyze and arrange 
the data. Astute displays the choices on an active Statistics sta¬ 
tus bar. 

You can freely mix missing values nonnumeric information 
wftfi the test data and traitsform whole data sets with &ccel for^ 
mulas. In addition^ Astute (£79) lets you have floating or an¬ 
chored labels. It outputs test results onto style sheets, which 
you can customize. 

Contact: DDV Sofmare. Leeds. U.K., +44 532 334167; 
fax:+44 532 335672. 

Circle 145i on Inquiry Cartl. 
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Whafs New International 


Software 


MODEM REMOTE CONTROL FOR 
OS/2 AND DOS 

An application 
for the remote 
control of OS/2 
and DOS PCs 
connected via 
modemfi, Net- 
Op Dial from Danware Data 
(Herlev, Denmark) provides 
cross-platform support to allow 
remote control between PCs run¬ 
ning different opeming systems. 
NetOp Dial (from 1000 kroner) 
lets a DOS- or Windows-based 
portable dial in and take control 
of an OS/2-based workstation or 
server, including remote control 
of the OS/2 PM-bascd desktop 
and full-screen OS/2 and DOS 
sessions. You can use NetOp 
Dial to dial in and support trou¬ 
bled users, monitor or control 
servers, remotely install and con¬ 
figure software, access the office 
PC, transfer tiles back and forth, 
and run batch jobs on idle PCs. 
Phone: ^4544 532525; 
fax: ^45 44 53 i551. 

Circle ±457 on Inquiry Card. 

VECTOR-GRAPHICS PROGRAM 

A vector-graphics program, 
Daub Dynamic Brush 1,5 has a 
novel method of drawing and al¬ 
tering brushstrokes. It produces 
graphics that can look very dif¬ 
ferent from the usual type, ac¬ 
cording to Topline Software. The 
program includes scaling; rota¬ 
tion; flipping; changing brash 
width, color, and orientation as 
you draw strokes: and altering 
strokes according to length, cur¬ 
vature, and slope. 

Available from Ark Angles 
(Hazelbrook* Australia), Daub 
Dynamic Brash 1..^ (A$49,93) 
lets you perform these functions 
on individual strokes or groups 
of strokes. You can print graph¬ 
ics directly, export them as EPS 
files, or copy them through the 
Windows Clipkwd for loading 
into other applications. 

Phone: ^61 47 588100; 
fax: ^61 47 588638. 

Cltttle ±458 an Inquiry Card. 


FINANCIAL SOFTWARE 
FOR AS/400 

JBA International’s (Alcester, 
U.K.) Business 400 Financial 3 
has new features designed to ad¬ 
dress the needs of companies in¬ 
volved in international trade. 
Software modules for the IBM 
AS/400 environment include 
general ledger, accounts payable, 
accounts receivable, financial 
manager, cash management, 
fixed as.sets, and advanced fi¬ 
nancial integrator. Together with 
complementary manufacturing 
and distribution modules. Busi¬ 
ness 400 Financial 3 (call for 
price) can produce individual and 
consolidated accounts and man¬ 
agement information in many 
languages and currencies. 

The core system can accom¬ 
modate countries in Europe, 
North America, and the Far East. 
Business 400 Financial 3's mul¬ 
tilingual facilities let you use a 
preferred screen language from 
any terminal. 

With the extended general 
ledger code, you can have up to 
42 characters and nine levels. 
The system can carry out inter¬ 
company accounting from all 
journal and transaction inputs, 
simultaneously driving these into 


individual companies’ separate 
accounts and ensuring the in¬ 
tegrity of balances. Company 
mass maintenance automatically 
maintains data according to user- 
defmed parameters. 

Phone: ^44 527550558; 
fax: +44 759400675, 

Circle ±452 on Inquiry Card. 

ARABIG/ENGLISH PUBLISHING 

A1 Arab! Publisher Diamond 4 
from International Com¬ 
puter Systems (Croydon, 

U.K.) is a bilingual Ara¬ 
bic/Latin publishing sys¬ 
tem. It comes with fea¬ 
tures such as cutting and 
copying of Irames, paste¬ 
boarding, fill mode, 
enhanced running head¬ 
ers, proper handles on 
graphics text, improved 
footnotes, hanging punc¬ 
tuation, conditional an¬ 
chors, and a user-definable flash¬ 
ing cursor. 

You can cut and copy frames 
along with all iheir dependent 
tags. The program recursively 
searches all the directly attached 
tags to find other lags that you 
will need to reproduce the frame 
and its contents in another docu¬ 


ment. With the pasteboard fea¬ 
ture, you can hold areas for 
frames that appear alongside 
your displayed pages. You can 
drag frames across page bound¬ 
aries and, when you drag the 
mouse pointer onto other pages, 
those pages become the owner 
of the frame. 

You can set Arabic ligaiures 
on or off, and the updated struc¬ 
ture of the internal ligature 
scripts lets you use more tradi¬ 


tional Arabic ligatures—up to 
2000, depending on the font 
you/re using. In addition. A! Ara- 
bi Publi.sher Diamond 4 (£1200) 
correctly po,silions diacritics on 
Arabic ligaiures. 

Phone: +44 81 681 5421; 
fax: +44 81 688 1673. 


circle ±45± on Inquiry C«ircl, 


Chemical Data Anaiysis for Exca 

Accord for Excel provides sctenlists with a full range 
of chemical facilities for managing, analyzing, and 
searching chemical structures and associated data 
Within Excel The program stores chemical struc¬ 
tures and other chemical objects in spreadsheet 
cells with retained chemical awareness. This lets 
you link chemically meaningful functions to chem¬ 
ical cells for cakulatinig derived properties and per¬ 
form analysis operations on chemical tables In Ex¬ 
cel- In addition^ you can sort or cut and paste 
spreadsheet regions containing chemical objects without losing thdr chemical meaning. 

The program offers chemical data analysis and manipulation facilities to assist research scientists 
in correlating and assimilating property tiends and structure-activily relationships. The package 
includes a library of more than 2^ common substihients and associated physiochemical properties. 

Accord for Excel (£40S) lets you use standard chemical editors to enter and modify structures 
or queries. In addition, you can import chemical data stored in database systems onto an Accord- 
enabled Excel spreadsheet with retained chemical awareness. 

Contact: Synopsy.s Scientific Systems Ltd, Leeds, U.K., +44 532 453S39; fax: +44 532 43S733. 

ClrcTe ±470 on Inquiry Card. 
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PC Magazine was so impressed with the Pioneer DRM-6D4X it described it as having no competitor. 

In fact, with its six disc autochanger magazine and phenomenally fast access speeds, it really is a CD-ROM to 
aspire to. However, we realise all that cutting-edge wizardry may be a bit much for your needs. That's why we 
launched the DRIVhBOOX. True, the BOS boasts the same six disc magazine, multi-session support, SCSI 
interface, MPC2 compliance, but with its dual spin, 307KB/s data transfer rate and 300ms average access 
time, you1l find it a little more down to earth, 

CiD PIONEER* 

The Art of Entertainment 

Industrial Systefne DiviBion, Ploreer Electronic CEirope) N.V. Hawec 1D07 Kfietbei^aan 1. 91PO Melsele, Belgicrn Fully opening the magazine may damage it. 
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What’s New International 


Software 


Network Connectivity 
Information 

Tantara Tec It no I ogles’ Knock- 
Knock provide infomiatiofi alioiit 
connectivity on networks wHh as 
many as 200 machines. Available 
ftotn User Interface Technologies^ 
the program is available for the 
SunOS, Solaris 2, and SCO Unix 
operating systems. 

KnockKnock shows at a glance 
which machines are up and mn- 
fung and which are down. T1^ pro¬ 
gram can detect and report on the 
status of both Unix and non-Unix 
machines, because it “sees” any 

device running TCP/IP. KnockKnock shows information in an Intuitive way, representing each de¬ 
vice on the network as a color-coded icon: Green means everything on the network is OK, yellow 
indicates that a problem is starting to occur, and red means a node is unobtainable. 

When a node changes status, you can specify the actions you want to take. KnockKnock can send 
E-mail to the system manager. KnockKnock (£070) also acts as a network console to help system 
managers navigate around the network. Each color-coded icon has a pull-down menu through 
which you can tiogin, telnet, and ftp into remote hosts. 

Confacr User Inrerface Techncf/ogies Lid, Cambridge, UK,, 223 30204/: 
fax: +44 223 302042. 

Circle IASS on Inquiry Card. 



CALENDAR/SCHEDULER 

PROGRAM 

A Windows calendar/scheduler 
program from Topline Software. 
SkedEzy (A$24.95) can pop up 
reminder messages, sound an 
alarm, and run other programs 
ai set times. Available from Ark 
Angles (Hazelbrook, Australia), 
the program features a naturai- 
language interface to specify 
date, time, and optional recur¬ 
rence period in everyday Eng¬ 
lish. You can specify limes in 
minutes, hours, days, weeks, 
months, and years, and the pro¬ 
gram is tolerant of extra words, 
punctuation, and abbreviations. 
Phone: +6! 475S81(Xk 
fax: +61 47 588638. 

C Ire Id 1469 ort Inquiry Card. 

NAVIGATE THROUGH 
WINDOWS HELP FILES 

The Help Browser (£49) pro¬ 
vides an interactive graphical 
view of the structure and content 
of Windows help files. The pro¬ 
gram from Oxford Computer 
Consultants (Oxford, U.K.) lets 
you easily navigate around the 
help-file structure with a display 
that is similar in look and feel to 
the Windows File Manager. 


The Help Browser provides a 
fixed reference point for novices 
and lets experienced users switch 
between topics that are not di¬ 


rectly connected via a hypertext 
link. The program can also create 
an interactive map of your exist¬ 
ing Windows 3.1 help files, from 


Microsoft Word to Visual Basic. 
Phone: +44 865 793077; 
fax: +44 865 792704. 

Circle 1460 on Inquiry Card. 
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* bulk discounls: 

C^GoAftD when ordering 1000 : $12 
C^GuAfiD when ordering 100 : $ 15 


Count on C-GuarD! 


Intelligent innovations for software protection 


Reduce costs, optimize profits: 

With a completely new copy proteettpn technology. 


Easy to operate. * Program installation with^C-GuA«D; 
• Continue working without dongle, 
i* N&unauthorizea copies. • Ideal for laptops. 

\ ■■■ _ - y * m _ 


nmers ^ 

M DATENTECHNIK GmbH 


Since 1965 over 2000 customers 
(as SIEMENS, AEG, IVECO) 
rely on oorsoflv^ 
protection products. 

Vohburger StroBe 68 
D-65104 Wackeratein 

_ Phone ++ ^9-6403-1555 

VISA ffWMBW Fox ++ 49 - 8403-1500 


crypto-bojT 


Protection de logiciels et de donnees 

28. rue de Lattre de Tossigny 
F-67300 Schlltigheim-Strasbourg 
Tel.: ++33-8881 40 31 
Fax: ++33-68 81 20 28 


E^Mai!: 1002/3. 17 ' cornouse:ve corn 
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Only One Development Tool 
Satisfies All Client/Server Positions 



Muii no Si 




Ncirnir>r|! 


if A fHiQ 


SrSO-ASKi 




Al Ti«*Jr F rut.- iir * 

Orcfor' o^(ijO{f}ij»g pjix 


Coj]>orafe MIS Manoger 
wants h begfn migration to 


Major System Integrotor 
wishes to access legacy 
C-ISAM, Btrieve, ond RMS 
data from new SQL-based 
Client/Server application. 


terminal hondwam 


i! lY^ivfito 


N o matter what your position on 
Client/Server Magic is the right 
development tool for the Job. 

Its post-4GL technology replaces the coding 
cycle with an automated, tabEe-d riven 
programming environment. Complex 
Client/Server applications are developed in 


This is 
a Job for 
Magic! 


introducing Client/Server technology in a 
gradual, planned and controlled manner 
using exisiting MIS assets. SQL databases 
and Windows can be integrated whenever 
required to reach full end-user 
Client/Server functionality while 
economizing on your up-front equipment 


weeks instead of months - reducing both 
your development costs and backlog. And 
Magic’s unique incremental migration 
approach gives you the option of 


/ 2 ^^GIC 

Magic Software Enterprises 
PflODUCTIVITT lEYOND 401 


and training expenses. So if you're 
searching for a system that makes quick 
work out of Client/Server development ^'s 
time you have Magic fill out an application. 


Circle 517 on Inquiry Card. 


Int. H.O. Tel: (972-3) 751-1914, Fax: (972-3) 751-1901 • U.S. Tel: (714) 250-171B, Fax: (714) 250-7404 • U.K. Tel: (0344) 303-045, Fax; (0344) 303-024 
Canodo Tel: (416) 360-2358, Fox: (416) 360-2363 • France Tel; (I) 4773-9090, Fax: (1) 4776-4436 • Germony Tel; (897) 4120-135, Fax: (897) 4120-102 
Argenlina Tel: (1) 342-7297, Fax: (1) 325-7066 Aestralia Tal: (2) 389-3555, Fax; (2) 387-7110 Aiistrio Tel: [222) 535-98(0, fax: (222) 535-9861 Belgium lei: (31281-2111, Fax; (31 281-3211 
Brnil Tel; (II) 285-3322, Fax: (111 251-0747 Deumork Tel; 4291-9555, Fax: 4291-5556 Finioad Tel: (21) 535-150, Fax; (21) 535-153 France Tel: (1) 4204-2118, Fox; (I] 4772-9183 
Hong Keng Tel; 774-3318, Fax; 785-0542 Hungary Tel; (1) 165-3325, Fax: (1 ) 1 66-9 1 89 IioIy lei: (0039] 49 870 0366, Fax: (00391 49 870 0272 
Japan Tel: (4801 727-613, Fax: (4801 727-617 Netkerlonds Tel; 3405-71088, Fax: 3405-71766 Korea Tel: (2) 715-4796, (2) 557-091 1, Fax; (2) 716-9023, (2) 557-0425 
Hew Zealand Tel: (9) 309-3156, Fox; (9) 309-3195 Ponoma Tel: 637-652, Fax: 638-896 Fliilippinee Tal: SIO-7596, Fax: 815-3752 Poland lel: (48) 53-804, Fax: (48) 52-776 
Singopore Tel: 472-7600, Fax: 472-7500 SlovakioTal: (7) 335-124, Fox; (7) 50796 Switierinnd Tel; (22) 738-1188, Fox: (221 738-1 190 Taiwan Tel: (2| 218-3330, fax: (2) 218-3340 
Tarkey Tel: (1 ) 269-0923, Fnx: (1 1 280-7624 Umgaey Tel: (2) 920-262, Fax: (2) 921-116 Veneiveln Tel: ( 2) 573-7 522, Fax: (2) 574-8784 




























What’s New International 


Software 


WINDOWS-BASED FAX 

Traffic Software (Reykjavik, [ce- 
land) has released a aew version 
of Object-Fax, its Windows- 
based fax application. Version 
3.0 adds automatic routing ca¬ 
pabilities via DFD, DTMF, CSI, 
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lines, and T,30 subaddressing; 
support for OLE 2.0; a Traffic 
Object Manager; support for 
TIFF 4; OCR, with Xerox’s 
Textbridge OCR engine; fax-an¬ 
notation capabilities: shareable 
folders; and support for Brook- 
Trout and PureData fax cards, 
and GammaLink boards. 
Three versions are available: 
Object-Fax Advanced 3.0 
(from US$t290), for large 
networks or heavy fax traffic 
(20 or more users on a LAN); 


Object-Fax Lite (with five users, 
USS490), for small networks or 
light fax traffic (five to 20 users 
on a LAN); and Object-Fax Sin- 
gleUser (call tor price), for stand¬ 
alone PCs. 

Fheme: +354 / 6^7/50; 
fax: +354 I 68723, 

Circle X462. en Iniqyiry Card. 

INTERACTIVE SHOPPING 
FROM YOUR DESirrOP 

Compendium CD-3 for the Mac 
from Instant Access Intema- 
lionai ( London, U.K.) con¬ 
tains more than 230 software 
programs, including 40 en¬ 
tertainment titles and over 
ICX) demonstration versions 
and product tours. Like all In¬ 
stant Access CDs, the latest 
release lets you find products 
by browsing or through key¬ 


word searches. You can purchase 
products directly from the CD 
and instandy unlock and down¬ 
load them onto your hard disk. 
Some of the publishers included 
on the CD-ROM (single CD, 
£9.95; subscription of five Com- 
pendiurn CDs, £49.95) are Ac¬ 
cess Infonnaiics, Alisys, Claris, 
CSG, Della Tao, Great Wave, 
and Optimum Resource. 

Phone: +44 81 205 2596; 
fax: +44 81 200 9882. 



Your software is in danger,., and not just at night! 


I f s by doy in fact fbat software 
thieves ore busiest, out for the 
blood of their victims the softwa¬ 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smarfkey-plus^ the intelligent key 
for software protecKon. 

Smartkey-phs plugs into the 
PC^s parallel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS, WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN. 

Simple, Always active. Easy ta 
use through a wide range of dri¬ 
pper software tools. 



• Unique personal code 

• Memory up to 448 bytes 

• Programmable algorithms 

• Protection through linkable driv¬ 
ers or autamatic .EXE files protec¬ 
tion technology 

• LAN license control 

m High security A$IC technology 

m Fully transparent to parallel port 
use for printers, pocket network 
odopters, SCSI adopters, etc. 

• Daisy-chainable 

P lease call today For details 
□nd documentaKon. And you 
will be pleasantly surprised at 
the price. 



EUTRON spa Via Gandhi 12 1-24048 Trevioio Bergamo Italy Tel +39-35-201003 Fax +39-35-201 277 BBS +39-35-201144 
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Printer 


Async Prof for C/C++ 

£130 

Baby Driver Kernel 3.0 

£250 

C Asynch Manager 

£175 

BGI Printer Driver Toolkit 

£105 

C Comms Toolkit 

£215 

GX Rinter 1.5 

£240 

COMM-DRV 

£145 

SLATE 

£260 

Essential Comms 

£215 

Screen 


Greenleaf CommUb 4.0 

£225 

C-Scape 4.0 

£360 

MagnaComm/DOS 

£215 

C/Windows Toolchest 

£45 

SilverComm "C" Asynch 4.0 

£195 

Greenleaf Datawindows 3.0 

£225 



MEWEL/rEXTStd4.0 

£390 

Etatabase 


Object Rofessional for C++ 

£165 

Btree RIer for C Network 

£170 

Panel Rus tl 

£260 

Btrieve 

£365 

TCXL Ul Dev Sys for DOS/Win 

£140 

C-lndex+ Ro 

£320 

Vermont Viesvs Plus 4.0 

£595 


c-tree Plus 6.0E £565 

CodeBase 5.1 £259 

CodeBase++5.1 £259 

D-ISAM £325 

d-tree £490 

DataBoss 3.5 (Special Offer) £79 

Greenleaf Database Library £180 

Paradox Engine & DFX 3.0 £125 

POET SDK 2.0 £360 

r-tree £305 

Raima Database Manager £360 

Raima Object Manager £360 

SoftEocus Btree/ISAM £75 

Topaz for C 4.0 £220 

Walcom SQL Developer's £260 

Graphics 

AccuSoft Image Format Lib £430 

dGE 5.0 £205 

Essential Graphics Kernel £135 

Faslgraph 3.0 (Ted Gruber) £160 

Graphic 7.0 £345 

GX Graphics 3.0 £155 

HALO Professional 2.0 £245 

MetaWINDOW-DOS 4.3 £150 

MetaWINDOW DOS/286 4.3 £210 

MetaWINDOW-DOS/386 4.3 £270 

PCX Toolkit 6.0 £155 

PCXLab-DOS/286/386 £125 

Real-Time Graphics & UIT £225 

GUI 

4Sight £300 

Essential Graphics GUI £99 

graphics-MENU £185 

Menuet/CPP 2.0 £310 

MEWEUGUI Std 4.0 £390 

Object-Menu w/Source 2.7 £510 

T-Windows £240 

Zinc 3.6 for DOS £505 

Math & Scientific 

C/Math Toolchost & Grafix £45 

Huge Virtual Array & NAT £215 

Linpack.h-i-i- w/Source £429 

Math.h-i-i- w/Source £257 

MIRACL £39 

Science & Eng Tools 8.0 £115 

Memory Managers 
Heap Expander 3.0 £130 

MegaHeap £115 

MoreHeap 3.0 £135 

PowerSTOR £99 

VMData for DOS £665 

H VESVAL BASiC FOR i>OS M 

MS Visual Basic for DOS Std £96 

MS Visual Basic for DOS Prof £230 

Comrrts Lib/DOS £115 

Network LibraryAX)S £80 

POO Comm £65 

Btrieve 5.1 £365 

CodeBasicS.I £129 

db/Lib Prof 3.0 £195 

E-Tree Plus £165 

VB/ISAM MU £150 

Elllech’s GUI Toolkit £125 

Fastgraph £160 

Graphics QuickScreen £105 

Graphics Workshop £105 

GraphPak Pro £99 

GX Graphics 3.0 £155 

Compression Rus £130 

Compression Workshop £ 110 

Microhelp Muscle/DOS £155 

PDQ £110 

Printer Plus £185 

ProBas 5.6 £169 

QuickPak Rof 4.1 £145 

QuickPak Scientific 3.0 £105 

QuickScreen 4.0 £105 

Science & Eng Tools 8.0 £80 

TSflific £80 


General & Systems Libraries 

C Tools Rus/6.0 £135 

CAD/CAM Dev Kit/2D Personal £375 
Crusherl with Source 2.0 £195 

Hold Everything £130 

Interwork £205 

MTASK £215 

Multi-C w/Source £39 

Resident-C £160 

SpontaneousAssembly for C-i-i- £95 
TCOMP/Multi-Platform £105 

TTSR Ram Res Dev Sys 2.0 £105 

TG-CAD Rof 5.0 £795 

Tools.h-»-+ w/Source 6.0 £259 

TSRs and More £115 

Tools 

C-DOC 5.0 £185 

C-VisionforC3.1 £96 

Clear-I-for C £135 

CodeCheck (Rofessional) £495 

MKS LEX & YACC £240 

PC-Unt for C £89 

PC-LintforC/C-i^-f £139 

PCYACC Personal £250 

SourceRint-f 5.0 £190 


GREY 

MATTER 


Prices do no! tflciude VAT or other local taxes 
iHil do Include delivery in mainland UK. 
Please clieck prices at time of order as ads are 
prepared some weeks beiore publication 
This page lists some of our products - 
call us for a compieie price list 
ORDER BY PHONE WITH YOUR CREDIT CARO 

(0364)654100 

FAX: (0364) 654200 


C & C++ COMPILERS 


Aztec Embedded C86 

£290 

Microsoft Visual C++ Std 

£65 

Microsoft Visual C++ 1.5 

£299 

Symantec C++ 6.1 Std 

£85 

TopSpeed C Rof 

£169 

TopSpeed C/C++ Rof 

£215 

Turbo C++ 3.0 

£59 

Turbo C++ Visual Ed. for Win 

£84 

Watcom C/C++16 9.5 

£325 

Borland C++ 4 .0 

£285 

Borland C++ for OS/2 

£250 

High C/C++ 386 3.2 

£555 

MS Visual C++ 32-bit Edition 

£300 

Salford C/C++ Developer 

£395 

Salford C/C++ Rof Rus 

£295 

Symantec C++ 6.1 Rof 

£310 

Watcom C32 for DOS 9.5 

£135 

Watcom C/C++32 9.5 

£375 


VtSVAL BASIC FOR WINDOIYS 


Visual Basic 3.0 for Win Std £96 

Visual Basic 3.0 for Win Rof £230 

Comms Lib/Win £ 115 

Network Library/Win £80 

F*DQ Comm for Windows £99 

Agility/VB £180 

Btrieve for Windows £365 

CodeBasicS.I £129 

Integra VDB for VB Std £209 

Integra VDB for VB Rof £509 

Q+E Multilink/VB 2.0 £270 

Q+E ODBC Pack 1.1 £140 

Raima Data Manager £450 

VB/ISAM MU £150 

VBtrv Control Pack £140 

Visual Controls for Btrieve £ 180 

Visual/db Network 3.0 £235 

3-D Widgets £89 

ChartBuilder for VB £75 

Control Palette 2.0 £135 

Custom Control Factory £49 



Data Widgets 
Formula One 
HIghEdit/Lite 
MS Visual Control Pack 
QuickPak Pro for Win 3.0 
Spread/VBX 
SpyWorks-VB 
VB^agic Controls 
VBAssist 3.0 
VBTools 4.0 

AccuSoft Image Lib/VBX 
3D Graphic Tools 
Compression Plus for VBWin 
FXTools/VB 
GUI Assist 
ImageKnife/VBX 1.3 
ImageMan/VB 
ImageStream-VB 
Microhelp Muscle/Win 
PCX Toolkit for Windows 
QuickPak Scientific for Win 
Spellcheck 
TrueGrid Prof 2.0 
VB Compress Pro 3.0 


£99 

£275 

£199 

£69 

£145 

£220 

£120 

£120 

£135 

£115 

£430 

£130 

£200 

£105 

£350 

£165 

£195 

£226 

£126 

£156 

£106 

£49 

£139 

£99 


Visual Instrument Panel Controls £150 


Microsoft Access ZO C289 

Microsoft Delta C230 

Microsoft Fortran 5.1 Cl 38 

Microsoft Fortran Power Station C230 
Microsoft FoxPro 2.5 DOS C285 

Microsoft FoxPro Z5 Win C285 

Microsoft Macro Assembler 6.11 Cl 10 
MS MuNimedia Viewer Pub KH C230 
MS Visual Basic for DOS Std C96 
MS Visual Basic for DOS Prof C230 

MS Visual Basic for Win Std C96 

MS Visual Basic for Win Prof C230 

Microsoft Virtual C 44 Std C65 

Microsoft Visual C-f-f 1.5 C299 

Microsoft Visual 32-bit C300 

Microsoft Windows 3.1 C78 

Borland 4.0 C285 

Borland Pascal with Obfects 7.0 C250 
dBase IV ZO C415 

dBase Compiler ZO C245 

Paradox Engine A DFX 3.0 C125 

Turbo C 44 3.0 CSS 

Turbo C 44 Visual Ed. for Win C84 
Turbo Pascal 7.0 C84 

Turbo Pascal for Windows 1.5 CSS 
Paradox for DOS 4J1 C405 

WITH FULL TECHNICAL SUPPORT 


No major new products this month 
(although there will be next month - 
watch this space!), but quite a few 
interesting ones. 

Internet users will want to find out more 
about MKS Internet Anywhere. This is a 
Windows-hosted access program that is 
easy to use and can interface to Visual 
Basic. Only £140. 

Fed up with shipping out new 
versions of your software? Updaielt! 
generates change files which can be 
executable or raw data. Put them on your 
BBS (they are useless without the 
original!). Sp> 0 cial offer £130 (while 
stocks last), then £200. 

Is your software a bit stupid? Why 
not embed an expert system Into it? (5all 
us for info on M 4. a fully featured expert 
system which can be embedded in your 
Visual Basic or Visual C++ application 
Backward & forward chaining, pattern 
matching, back-tracking, facts & rules, 
meta-facts, propositions, classes, slots, 
methods, inheritance & message 
passing. Only £685. 

Does your program handle big 
images? LEADTOOLS is an image 
format library with its own proprietary 
format (also supported by Corel Draw). 
They claim 24-bit compression is better 
than JPEG and 1-bit compression better 
than CCITT Group 4 Pick up the phone 
now to find out rTX>re! The 16-bit 
Rofessional is £520,32-bit Express is 
£930. Both are royalty-free. Check out 
their compression claims with their 
LE/\DVIEW image management utility 
(over 20 formats, image enhancement, 
paint, scan. etc). Only £110. 

Of course we all write perfect code, 
but just in case the odd bug materialises 
you can keep track of them with 
Archimedes BugBase (especially useful 
if you have a team of ‘perfoct’' 
programmers) Only £360 sir^le user. 
£1365 for 5-user network. 

We have the preliminary release of 
Walcom C/C+4 10.0 up and running, 
and it’s looking good. More details when 
the official release starts shipping. 


BASIC I 


Compilers & Interpreters 

BBC BASIC-86 Plus 

£75 

CA-Realizer 2.0 (Win) 

£190 

GFA-BASIC for DOS 

£76 

GFA-BASIC for Windows 

£76 

GFA-B/\SIC for Win Compiler 

£50 

PowerBASIC 3.0C 

£110 

TrueBASIC 3.0 

£88 


C & C++ FOR 1V/2VDOIV5 I 


COMM-DRV £145 

CryslalComm for Windows £130 

Greenleaf Corr¥n++ £180 

Greenleaf CommUb Ro £355 

MagnaComm/Windows £280 

Btrieve for Windows £365 

CB/ISAM MU for Win £150 

CodeBase 5.1 £259 

CodeBase+ + 5.1 £259 

DataBoss for Windows £410 

Integra VDB for C++ Std £209 

Integra VDB for C++ Rof £509 

Paradox Engine & DFX 3.0 £125 

POET SDK 2.0 £360 

Q+E Database Library £295 

Raima Database Manager £380 

Raima Object Manager £305 

Watcom SQL for Windows £260 

Essential Graphics Chart £300 

GraphiC/Win 7.0 £370 

Graphics Server SDK £205 

Windows Charting Tools £300 

AccuSoft Image Formal Lib/Wm £430 
Ad Oculos (Image Analysis) 1.0 £325 
Borland Visual Solutions Pack £59 

Canvas.h++ £340 

Control Palette 2.0 £135 

Data Entry Workshop £130 

DataTable £249 

Diamond Toolkit £310 


1C Image Control 1.1 

£325 1 

LEADTOOLS Rof 

£520 

M.4 

£685 

Magic Reids 

£260 

MS Visual Control Pack 

£69 

PCX Toolkit for Windows 

£155 

RotoGen+ 

£220 

SafeWin 3.0 

£190 

TX Text-Control 3.0 

£1160 

Win/Sys Library 

£105 

WindowsMaker Pro 5.0 

£750 

Zinc 3.6 for Windows & NT £505 | 

PROGRAMMING 

: Ada 

Assemblers ^ 

: Basic 

C/C 44 1 

Comms 

Cross Dev | 

Custom Controls 

Database 1 

Debuggers 

Dos Extenders I 

: Editors 

Fortran 

; Graphics 

QUI S 

: Linkers/Locaters 

Lisp f. 

Modula-2 

Multi-tasking ^ 

Pascal 

Prolog i 

Smalltalk 

SQL e 

Version Control Visual Programming tl 

Windows 

Xbase H 

IfVe stock many items for which there is i’ 

no space in these advertisements. 


0594/cs 


Circle 514 on Inquiry Card. 










































Circle 528 on Inquiry Card. 


What’s New 


Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance real-time muftitasidng kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C, Borland Oh-, Bortandn'urbo Pascal, and 
Stony Brook Pascal'^. RTKemel is a library you can link to appik^n. It lets you run 
several functions/prooedures as parallel tasks and offers the mowirig advanced features: 

• pre-emptive, event/interrupt-driven 
scheduling 

• number of tasks only limited by RAM 

• task-switch time of 6 p s (33-MHz 486); ' 

• up to 64 priorities (changeapM 

• time-slicing can be activatdii^^^ 

• timer interrupt rate of 0.1- to^m , 

• Ngh-resokition interval timer (1 pa ^ 

• activate or susp^ taste-out 
interrupt handlers: . 

• programitipbia Interrupt pitbritles^ 

• inter-task cd(nmuniGdk)rt8 using 
phores, mailbQxaS, andmessage-pa^ng 

• keyboard, harcfd|$k, floppy dl^ idle times 
usable by other tasls 

• supports math coprocessor and emulator 


• supports UP to 36 COM ports 

' lOoiBoard and HoStess boards) 

• protocols XOn/XOff. DTR/qSR, RTS/CTS 
; * full support of NS16550IMRT chip 

• fast l(^-network communication using 
NovetPs fPX services 

• runs under DOS, LANs, or without OS 
- caS QOS without re-entrance problems 

> resident multi-tasking applications (TSRs) 

) runs Windows or DOS Extenders as a task 

> supports CodeView and Turbo Debugger 

• Kernel Tracer for easy debugging 

• ROMable 

• full source code available 

• no run-time royalties 

' free technical support by phone or fax 


RTKemel-C4.0.DM 795 

C Source Code: add DM 695 


Pascal Source Code; add DM 595 
International orders; add DM 50 shipping and handling. MasterCard. Visa, check, bank transfer accepted. 

On Time 

MARKETING, 


Professional Programming Tools 


On Time Marketing 

KoroHrTenstrosse 32 • 20357 Hamburg 
GERMANY • CompuServe 100140^)33 
Phono -1-49 - 40 - 437472 • Fax 435196 


In Austrolta/New Zealand, contact: 
MIcroWay Pty. Ud. 

Unit 1.16 Tarrxrrd Drive 
Broeslde, VIC 3195 • AUSTRALIA 
Phone (03) 680-1333 • Fax 580-8996 


Visual sees V2 



• Motif-based graphical source code control 

• sees & Res compatible 

• Delta groups provide release control 

• File states, user groups provide access control 

• "What you see is what I see** aids group working 

• For Sun, HP, Dec 

Download evaluation from ftp.foremostco.uk 
Interstellar Systems Ltd 

Peel House, Livingston EH54 6AG, West Lothian, LTK 
Phone +44 506 460120 Fax +44 506 460121 


OXFORD SCIENCE SHELF 
FOR WINDOWS 

With the Oxford Science Shelf, 
you get instant help for writing 
scientific or technical documen¬ 
tation with your Windows word 
procesvsor. The package from Ox¬ 
ford University 
Press (Oxford, 

U.K.) contains 
the Concise Sci¬ 
ence Dictionary, 

7500 entries 
defining and ex¬ 
plaining scien¬ 
tific terms; the 
Oxford Dictio¬ 
nary for Scien¬ 
tific Writers and 
Editors, a style 
guide for use in 
the preparation 
of scientific material for publica¬ 
tion; and the Dictionary of Com¬ 
puting, 4500 terms from pro¬ 
gramming, computer organization 
and architecture, software and 
hardware developments, net¬ 
working, and information tech¬ 
nology. 

You can use ihe Oxford Sci¬ 
ence Shelf (£75) to search for 
any word, cross-reference any 
word, find the definition of 
words automatically from with¬ 
in your word processor, use the 
wild cards * and ? in your search, 
and find elements in the period¬ 
ic table. You can convert any 
unit of measure, convert to or 
from roman numerals, cut and 
paste sections into your word 
prcK'essor document, and keep 
track of previous entries you 
have opened. 

Phone: +44 865 56767; 
fax: +44 865 56646. 

Circle 1467 on Inquiry Card. 

DEVELOP NC/CNC PROGRAMS 

If you want to spend less lime de¬ 
veloping NC/CNC programs for 
lathes, want to get the most out of 
your machinery, and want to com- 
pletely control your machining 
time, NC Works from Excess Sys¬ 
tem (Helsingborg, Sweden) may 
be for you. The Windows-based 


program generates a complete 
NC/CNC program with on-screen 
simulation and exact calculation 
of machining time for face turn¬ 
ing, cylinder turning, radial turn¬ 
ing, and beveling. You can work 
with standard values for cutting 
depth, cutting 
speed, cutting 
feed, and tool- 
nose radius from 
NC Works’ in¬ 
ternal data bank; 
alter these values 
at run time; or 
work with other 
user-specified 
values. 

NC Works 
(SEK 5950) gen¬ 
erates a new pro¬ 
gram, simulates 
the turning, and calculates a new 
machining lime based on tlie new 
values. NC Works can generate 
ISO and El A code, and it lets you 
edit the generated program, print 
it, punch a tape, and send the pro¬ 
gram to the machine-tool con¬ 
troller using a standard RS-232 
serial port. 

Phone and fax: 

+46 42 I8I850. 

Circle 1466 on Inquiry Card. 

DATABASE ENGINE FOR 
POWERPC MACS 

A high-perfonnance database en¬ 
gine, C-Index Pro for Power 
Macintosh lets you take advan¬ 
tage of features of the PowerPC 
Mac, such as the Code Fragment 
Manager and the Mixed-Mode 
Manager. Trio Systems Europe 
(Amsterdam, The Netherlands) 
sells it as a universal source ccxle 
package, and it includes Power¬ 
PC- and 680x0-based Mac ver¬ 
sions. C-Index Pro for Power 
Macintosh (US$495; develop¬ 
er’s bundle, US$749) also lets 
you call the PowerPC-based Mac 
version from a 680x0-based Mac 
application running in emulation 
mode on the PowerPC Mac. 
Phone:+31 20 6386507; 
fax: +31 20 6204933. 

Circle 1476 on Inquiry Card. 
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Don’t just 

imagine the possibilities. 



User-removable 
hard disk drive 
Slip out the old. slip in the new, 
and stop counting kilobytes. 


Enhanced graphics 
See Windows and graphics apps 
as they should be. 


_ A battery that knows 

how to live 

Take four hours of battery Itfe 
and run. and run, and run. 


Modular advantage 
Face the future 
worry-free with our 
easy-to-upgrade design. 


DX4 CPU 
Get the latest, greatest 486, 
with SL-Enhanced technology, 
and lOOMHz speed 


PCMCIA slots 
Plug in flash memory, 
LAN. fax modem cards 
for expandability the easy way. 


Great views 

the action without squinting 
on a big 9.5" TFT, or positively 
huge 10.4" dual-scan color display. 


Sound option 
Open the door to the world 
of multimedia with an audio card 


Don't just imagine—nothing beats the real thing. 
MITAC’s newest 4021 gives you 100MHz speed, AND 
a huge display to catch the action on, AND in a portable 
machine that WONT have you running for a wall 
socket just when the fun’s getting started. 


i" 


il6l 


P«U«TaMI 



Maybe you've been dreaming of other things. Like a 
notebook with the features you want at a price that won’t 
break your budget. 

Stop your dreaming. MITAC’s 4021 and 4022 Series 
offer you true choice—in CPUs, displays, and out¬ 
standing options—so you can find the machine 
that gets you where you want to go—at a price 
that’s right. 


Mime 


People Committed To InfoTech 


MfTACiS4rc9stBrwltra(lernatVctMrrACIniemBnnalCo(po>alan. we<isafe g BWodtrade<TMtfcandlfiaDX4aaraaBfnarttctlnie<CoqM«to»v AI ^p^ta^cJ ^on^aU)|ea 1 ocfw^ge»»^rKxalxacftT^e•|^^e^lr vl< 1 e log^^^ n >agl (llHWflll^rtB r nll ft l .o^lr^BlCo<p. 

■ MITAC IhTERNATIONAL CORP. T«l 886(2)501-8231 Fax 886(2)501-4265 ■ MITAC EUROPE LTD. Te):44(952)207-200Eax:44(952)201-216 ■ MITAC JAPAN CORP. Tei81 (3)5420-2822 Fax 81 (3)5420-4686 ■ MITAC 
AUSTRALASIA PTY. LTD. Tel81(3)58S-1055 Fax:61 (3)585-1596 ■ WTAC OE MEXICO Tsl:52(5)260-3399 Fax;52(5)260-0616 ■ MDAC PACtHC (H.K.) LTD. Til:(B62)5286782 Fax:(852)8613754 

APAM DISTRIBUTORS: ■ KOREA-YI-EUMG Tel:2-7185333 Fax: 2-7185332 ■ SOUTH AFRICA-COROATA Tel:27-11-8046450 Fax: 27-11-8046460 ■ KEMYA-C.C S, Tel 2-448200 ■ SAUDI ARABIA-Malwl Tel 1-4645373 

■ UAE.-AI-Yousul Tel 4-260000 ■JOROAN-Cofneent Tel 962-6-644246 ■EGYPT-E.G.O.S. Tel:2-2588392HBAHRAIN~Mazin Tel:973-244544 Manlecfi Tel: 973-735225 INEW CALEDONIA-Barrau Bureau Tel.^73734 

■ THAILAND-Innotech Tel:559-2419 Fax: 559-2418 ■ PHILIPPINES-I.C.S. Tet722-4111 Fax: 721-2113H BRUNEI-OA System Tel.2244640 ■ KUWAIT-Zaid Al-kazwnl Tel^45-1680/2■ IRAN-ISIRAN Tal:628-691 ■ SRI 
LANKA-Dynamic Ram Tel:1-436749 


Circle 529 on Inquiry Card. 



























Circle 543 on Inquiry Card. 


What’s New 


SA-9600 Stand-Alone Radio Modem 


O Async/Sync RS-232 interface 

□ 24(X), 4800, 7200, 9600 BPS B'ps'as^nc”'! 

□ Encryption capable j^w/data compression option J 

□ Up to 15-mile range. 

hundreds of miles with repeaters/amplifiers 
p Full or Half Duplex 

□ Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


□ 


□ 


Transparent radio link— 
no software modifications 
Modem-only option 
works with external 
radios at other 
operating frequencies 


□ 4(X)-500MHz Band 
(FCC CERTIFIED 
450-470MHZ) 

r- 1 

j PC-compatible | 
j plug-in board [ 
j (PC.9600) also | 
I available | 

I_J 





Tel: (01) 516-589-6800 
Fax: (01)516-589-6858 


35 Omlle Drive, Bohemia NY USA 11716 


Subscription Probiems? 


I f you have a problem with your BYTE subscription, 
let us know! For best service, provide a brief 
description of the problem and a copy of a recent 
magazine mailing label (if available). If your label is 
unavailable, just give us your subscription account 
number along with your name, address, and zip code 
where your BYTE subscription is currently being sent. 
If you have a change of address, be sure to provide 
both your old and new addresses. If tlie problem 
involves a payment, be sure to include copies of your 
cancelled check (both sides) or your credit card 
statement. Please include a “business hours” phone 
number if possible. Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 555 
llightstown, !V| 08520 

Fax: 609-426-7087 

Phone: (9 a.m. to 8 p.m. Eastern Time, 

Mon. - Fri.) 

609-426-7676 



SEAMLESS INTEGRAnON 
FOR MAIL SYSTEMS 

Worldtalk 400 provides seam¬ 
less connectivity between LAN- 
based E-mail systems. It consists 
of a messaging backbone and a 
series of gateways for direct and 
transparent connection between 
disparate mail systems via the 
Worldtalk 400 server (servers, 
from £7000; individual gate¬ 
ways, £2500). Based on the 
X.400 standard and running on 
a 486 PC or Hewlett-Packard’s 
9000 Series 700 or 800 RISC 
platform, Worldtalk 400 lets 
companies use their existing 
hardware and software. It pro¬ 
vides a high level of functional¬ 
ity for connectivity, addre.ss man¬ 
agement, forwarding services, 
directory synchronization, and 
attachment handling, according 
to Protek (Maidenhead, U.K.). 

You can send and receive mtiil 
in your familiar addressing for¬ 
mat. Worldtalk 400 automati¬ 
cally translates mc.ssages and 
converts attachments consistent 
with each E-mail system and 
platform. Worldtalk 40()’s di- 
rectory-synchronization capa¬ 
bilities let you send messages to 
users on different E-mail systems 
without having to know the des¬ 
tination user’s E-mail system or 
address. 

Phone: U4 628 75959; 
fax: +44 628 73013, 

Circle 1469 on Inquiry Card. 

CORPORATE CONTACT 
MANAGEMENT 

Ixdirect 4.3 addresses the need 
for a manageable corporate data¬ 
base on PCs or PC networks, ac¬ 
cording to Ixonet Automation 
(Bussum, The Netherlands). 
Ixdirect provides worldwide ad¬ 
dressing, including label formats, 
languages, postal-code formats, 
and international telephone dial¬ 
ing; flexible mail-response track¬ 
ing; easy selection methods; mail 
merging to Microsoft Word and 
WordPerfect, among others; and 
a DDE link to Windows. 

The program (single-user ver¬ 


sion, DFL 2750; unlimited-user/ 
LAN version, DFL 5750) is suit¬ 
able for large databases (it can 
handle hundreds of thousands of 
contacts). It provides infinite 
numbers of contacts per compa¬ 
ny and infinite numbers of mem¬ 
os and user-definable attributes 
per company and contact person. 
In addition, you can track sales 
leads and produce sales forecasts. 
Phone: ^31 2159 38400; 
fax:+31 215938304. 

Circle 1464 on Inquiry Card. 

MIGRATE PL/1 
APPLICATIONS TO UNIX 

If your company wants to mi¬ 
grate its mainframe-based PL/1 
applications to open systems. 
Open PL/1 may be your answer. 
Open PL/I from Liant Software 
(London, U.K.) lets you off-load 
PL/1 applications from Data 
General, DEC, Prime, and Wang 
systems to Unix hosts, .such as 
Hewlett-Packard 9(X)0 Series 700 
workstations, Sun-4 and Spare- 
Station servers, the IBM RS/ 
6()()(), and Intel 386, 486, and 
Pentium systems. 

A development framework. 
Open PL/1 (starting at £14,000) 
includes a PL/1 compiler, a 
macro preprocessor, and Liant’s 
CodeWatch debugger. An en¬ 
hanced superset of the ANSI 
PL/1 X3.74I981 General Pur¬ 
pose Subset, Open PL/1 adds 
IBM PL/1 extensions (e.g.. con¬ 
trolled storage, initialization of 
automatics, and array cross sec¬ 
tions incorporating popular fea¬ 
tures of IBM’s PL/1 language). 

The macro preprocessor lets 
you manipulate PL/1 source 
code before compilation for such 
tasks as including code from ex¬ 
ternal files, replacing text, and 
conditional compilation. Code- 
Watch is an X Window Sys¬ 
tem/Motif source-level debug¬ 
ger that provides debugging 
facilities for the command line 
and GUI. 

Phone: +44 71 799 2434; 
fax: +44 71 7992552. 
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Feature 


Parallel Course 



Roots of Taos 

Most operating systems are created either 
by large computer companies or by uni¬ 
versity researchers, but Taos is differ¬ 
ent—^it’s the product of a devoted group 
of enthusiasts with an idea that was well 
ahead of its time. The principal archi¬ 
tect of Taos is Chris Hinsley, formerly 
a professional games programmer with 
hit titles for the Atari ST and the Com¬ 
modore Amiga to his credit. Although 
writing solely in assembly language, 

Hinsley devised his own object-oriented 
development style based on macros, 
which sparked the original idea for 
Taos. Fired by the launch of Inmos’s 
transputer architecture, Hinsley wanted 
to create a real-time operating system 
that could harness the parallel-pro- 
cessing power he believed would be 
needed for future multimedia systems. 

When I first wrote about Taos in the 
International edition of the March 1991 
BYTE, it seemed outrageously re¬ 
moved from the mainstream. Today, many of the concepts it is 
built on are showing up in the commercial operating-system 
world. Everyone wants a microkernel now, but Taos is already a 
nanokemel system, with its tiny 12-KB kernel running on each 
processor in a parallel network. Taligent promises objects from 


the ground up with dynamic binding; Taos 
has had them from the start. 

One difference is Taos doesn’t really 
aspire to mainstream desktop status; in¬ 
stead, it is a fast and skinny system for 
embedded applications. Tao Systems is 
promoting it into the multimedia and 
games console markets. 

The Virtual Processor 

By far, the most radical aspect of Taos is 
its hardware independence. Taos programs 
are all written in the machine code of a 
VP (virtual processor), which is called 
VPcode. The Taos kernel translates VP- 
code into the native machine code of each 
real processor immediately before running it—there is little or no 
run-time p)enalty, unlike earlier interpreted systems (e.g., the 
UCSD p-system), which were slow. Taos’s fine-grained object 
orientation and dynamic binding makes this translation strategy 
feasible: VPcode modules are always small (typically a few 


The Taos operating 
system uses objects 
from the ground up 
to enable processors 
based on different 
architectures to work 
together on the same 
problem 


DICK FOUNTAIN 


owadays several comput¬ 
ers can generate realistic 
ray-traced images, and 
some of them can even do 
it fast. A rendering demonstration I re¬ 
cently witnessed was impressive for one 
special reason: The PC doing the ren¬ 
dering was executing the same ray-trac¬ 
ing program in parallel on an Intel 486, 
four Inmos T800 transputers, and four 
Mips R30(X)s. What made this feat pos¬ 
sible was Taos (pronounced “dowse,” 
as in the Chinese philosophy Taoism), 
a radically different, object-oriented par¬ 
allel operating system. 
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Feature 


VPcode at Woik A sample tool written in VP assembly 
language. This too! changes the backdrop picture shown 
on the Taos GUI desktop to ofuither bitmap file that you 
select from a browse window. 

include "tao.inc" 

node bproc^CONTROLTP.O.TEMPLATE 

control Oa024,DATATP.0/O»O.O 
component plmthd^’bproc 
cotnpend 

tstrlng plmthd^aDESK/BACKDROP' 
nodeend bproc 

node tl_baOOLTP,VP.TEMPLATE 
tool ’‘DESK/BACKDROP" 

; i nput5 

:r6*control object pointer 

allocstruct 80»r7 
loop 

■.request filename from user 
cpy r7.r0 
lea bpath.rl 
qcall GUI/GI_BROWSE 
break If rS^D 

:GUI will be parent 
inquire *BACKOROP\0 
break!f rS*0 

jsend name to backdrop 
cpy r7.rl 
qcall LlB/PA_SEfiO 
endloop 
freestrLicit BO 
ret 

stri ng bpath,''BITMAPSIBM" 
toolend tl_b 
nodeend tl_b 

end 


hundred bytes), so they can be 
translated on the fly as they load 
from disk into memory. Huge 
monolithic applications like Ex* 
cel or WordPerfect wouldn^t lend 
themselves to this approach. But 
Tao Systems’ translator supremo 
Andy Henson stressed to me that 
a fast modem CPU can actually 
translate VPcode faster than a 
hard drive can transfer data. 

The imaginary VP is a 32-bit 
little-endian RISC machine with 
16 registers. It supports data types 
from 8-bit bytes up to 64-bit dou¬ 
ble integers and 32- or 64-bii 
IEEE noating-point numbers. 

Hence, the VP is a reasonably 
good match to most real RISC 
chips like the Alpha, Mips, ARM, 
and PowerPC, if somewhat short 
of registers by today’s standards. 

It supports around 60 simple 
RISC-like arithmetic, logical, and 
branching instructions, as well as 
a few special pseudoinstructions. 

These latter include TAO, which 
calls Taos kernel routines, and 
LIT, which marks literal data that 
needs to be translated (e.g., from 
little-endian to btg-endian). 

The Taos assembler, VP ASM, 
outputs VPcode that you can run 
directly or you can convert to na¬ 
tive code by manually invoking 
the appropriate translator. The 
listing “VPcode at Work” shows a sam¬ 
ple of VPASM source code. Currently^ 
Tao Systems has translators for the Intel 
286, 386, and 486, the Inmos T800 and 
T9000 transputers, the Mips R3000, and 
the ARM 601. The PowerPC and the DEC 
Alpha are next in the pipeline; it takes 
around six worker-months to produce a 
new translator. 

Hie Taos Object Model 

Taos is a message-passing operating sys¬ 
tem whose software model is based on ob¬ 
jects, processes, and messages. An object 
is a bundle of data and code that consumes 
memory, while a process executes an ob¬ 
ject and consumes processor time. The 
Taos hardware model involves multiple 
processors each with a local memory, con¬ 
nected by a network of communications 
links. Every processor in this network mns 
a copy of the Taos kernel and the transla¬ 
tor from VPcode to its own native code. 
Whenever Taos creates a new object, it al¬ 
locates the object to a processor and then 
starts a process to execute the object. 

All Taos objects are constructed from 
variable-size blocks of contiguous memory 


called nodes. Each node contains two link 
fields so that the kernel can manage them 
in doubly linked lists. Nodes can contain 
data or code, and they have a type field 
that identifies the type of object they hold. 
Taos itself doesn’t type-check the appli¬ 
cation of operations to data, although you 
can implement such type-checking at a 
higher level within an OOP (object-ori¬ 
ented programming) language. 

While stored on disk or in transit over a 
communications link, nodes exist as un¬ 
bound templates, but once nodes are loaded 
into memory, they are converted to “pro¬ 
cess-ready” form, and if s at this time that 
any translation of VPcode to native code 
takes place. The Taos kernel on a particu¬ 
lar processor inserts a process-ready node 
onto a list of other process-ready objects, 
from where it can be processed according 
to the type of object it holds. 

Tools, Control Objects, and Classes 

Taos’s predefined system object types are 
tools, control objects, bit maps, graphical 
objects, and class objects, but program¬ 
mers are fee to define new types. A tool is 
a node containing executable code that can 


act on the data contained in an 
object, to perform calculations 
or send and receive messages. 
A control object is the Taos 
equivalent of a program, con¬ 
sisting of one or more compo¬ 
nent tools that are executed in 
sequence. Control objects are 
the smallest unit of parallel dis¬ 
tribution and execution under 
Taos* They are not, however, 
the smallest unit of memory 
management, because the ker¬ 
nel can retrieve individual tools 
from disk and make them pro¬ 
cess-ready. The kernel that cre¬ 
ates a new control object dis¬ 
tributes its template (using a 
special load-balancing algo¬ 
rithm) onto some processor, 
which starts a process to exe¬ 
cute the object. When the last 
component of the control object 
is finished, the control object 
closes, and its process termi¬ 
nates. Every component has at 
least two tools associated with 
it: one that executes the compo¬ 
nent and one that cleans up after 
it dies. 

A control object’s template 
contains only the text names of 
its component tools, not their 
actual code* When the kernel 
creates a new control object, it 
first checks whether any of tiiese 
specified components are already in mem¬ 
ory, and if so, it just points to them—other¬ 
wise, it fetches them from disk and makes 
them process-ready [first translating them, 
if necessary). Binding under Taos is thus 
fully dynamic so that no module gets 
loaded until it is needed and only one copy 
is ever present in memory. The Taos pro¬ 
cesses that execute control objects are 
lightweight, equivalent to “threads” in op¬ 
erating systems like OS/2, and more than 
one process can share the same tool’s code 
in multithreaded fashion. 

Class objects provide the highest level of 
organization under Taos* A class encap¬ 
sulates a group of message-passing ob¬ 
jects that can run in parallel, hiding them 
behind an OOP method interface. Users 
of classes like Window or PolygonWorld 
make method calls to the class object (e.g., 
to open a new window) and are shielded 
from the complexity of the underlying par¬ 
allelism that’s generated by the execution 
of the objects hidden within the class. 

The Kernel and Memory Man^ement 

The simplest version of the Taos kernel 
is just 12 KB in size and is responsible 
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System-Saving Upgrades. 


POWER SUPPLIES B SOUP-STEEL CASES [ OVER-TEMP ALARM 


“TTie premier power-supply maker’^ 

John Dvorak, PC Magazine^ March 30,1993 
‘TTie only company to go to for a power supply’^ 
Jerry Poumelle, ByUj April 1993 

ENERGY-SAVING UNITS 

Save electricity with oor economical Energy-Star 
power supplies. Fully-tested and UL/CSA/TUV 
approved, they^re perfect for standard systems. 
STAR 20S SLIM/DESKnrOWER.. S79 


ULTRA-QUIET UNTTS 


Unntde your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 19S6, iheir 
high-effidency fens and 
low-turbulence drcuitry 
reduce noise by up to 84%! 
A must for home office or muhmedia applications. 


»»iSE uvai (d&l 


■Wm' 


SILENCER 205 SUM.$109 

SILENCER 220 DESKm)WER. $119 

SILENCER 270 DESKO'OWER..... $179 


HIGH-PERFORMANCE UNITS 



Upgrade your computer with one of our premium 
Turbo-Cod power suppHes—the choice of PC 
professionais. You'll get 50% -100% more power, 
built-in line conditioning, super-tight regufedon, 
ultra-dean output, a high-apadty cooling fen, 
UL/CSA/TUV, a 3-year warranty for 300W 
models, and a 5-ye^ warranty for the 450! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300 SUM/BABY.. $169 

TURBO-COOL 300 DESKTOWER .. $189 
TURBO-COOL 450 DESIOTOWER .. $349 



Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They^re rigid— 
unlike light-weight 
imports-^o the PCs 
components are always 
properly ahgned and grounded. 
You'll enjoy easy system access, andwith room for 
up to 18 drives, there's real expandabihty! 


Eiposd Drive Bays: 
Total Drive Bays: 
ModierboanI Capacity: 
Power Stipply Capaciiy; 
Cooling Fan Capadty: 
Filtered Air Inlet: 
Locbble Front Doan 
Beige or Black Fini^: 
Meets FCC-B Specs 
Made in USA 


Desktop 

Tower 

1 

o 

5 

6 

11 

7 

8 

18 

1 

1 

2 

1 

1 

2 

2 

3 

6 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


SOLID-STEEL DESKTOP CASE.$17S 

SOUD-STEEL TOWER CASE.$29S 

SOLID-STEEL MONSTER CASE.$895 


REDUNDANT VOWER 


Eliminate the risk of network downtime or data loss 
due to power supply feilure with the TwinPower 900 
redundant power systtHL It deHvers high-apadty, 
feulr-tolerant power to pur entire network server. 
Consists of two TiiriM>-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for missim mtkd LANs. 

■ 900 watts peak power 

■ lOOX more reliable 
than a single-unit 

■ load-sharing design 

■ hot-swap apability 

■ 5-year warranty 

■ monster-case compatil 
TWIN-POWER 900. 



Don't wait for the acrid smeU of 
burnt components! Widi our 
new 110 Alert, youll bow 
if pur PC is over-hearing 
damage occurs. 

Should the computer's 
temperature reach llffT, a loud 
alarm warns pu diat a fen has failed or that the 
cooling ^stem is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so rehable, 
it carries a lifetime warranty. 

110 ALERT.... $19 




It’s a feet. 486 chips run hot, often exceeding 185^! 
Now, you can cool your 486 to a safe 85®-95“F with 
our ppular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fen embedded in a die-cast heat sink that 
easily mounts on tbe CPU. Powered by a qpare 
drive connector. Eflfective, inejqiensive insurance! 

■ cools CPU 70^- lOOT 

200* 

■ prevents ^tem errors 

■ adds years to CPU life 

■ thinner, quieter, and rsr 
better-built than cheap 
imported imitations. 

■ safe, simple installation 

CPU-COOL (FOR 486s).....$24 

PENTACOOL (FOR PENTIUMS) .$29 


ePurtMppft 


I 



WIThOlJI WITH 

CPU^DOL CPIHMOt 


n nnm Si sssumb, ma. 

5995 Avenida Enemas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

Wc accept Visa, MC, COD, or PO on approfvd credit Warranty period: Fire years for Twin Power and Turbo-Cool 450. Three years (br Tortm-Cool (eicept 4S0)i Two years fer all others (eicept 110 Alert). 
Hofurs: 7 a,in. - 5 patp. (FT) Mon. - Fri. Sil^r, TurbchCool, TwinPower, CPU-Cod, FentaCocI, ajid 1 ID Alert are iracfcanaft or regmeied tiademarb of ^ pJjwer & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 
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Feature 


for multitasking (via a time-sliced pro¬ 
cess scheduler), memory management, 
and the mail and naming systems. Tao 
Systems is working on a Posix-compUant 
version of the kernel that implements vir¬ 
tual memory and memory protection on 
microprocessors that have suitable MMU 
(memory management unit) hardware, but 
the 12-KB version does not offer these 
features. 

All executable code in Taos is contain^ 
in tools, apart from the small bootstrap 
loader on each processor that must be in 
native code. Even the kernel itself is built 
from tools and is largely written in VP- 
code. Device drivers are just like any other 


Taos Kernel Calls 


process, running outside and in parallel 
with the kernel. Link drivers running out¬ 
side the kernel handle all I/O messages, 
although the kernel handles some local 
I/O support mechanisms such as data 
caching. 

A process called the Migrator, which 
runs outside the kernel, is responsible for 
relocating tool objects in memory and for 
incremental garbage collection. The life¬ 
time of a Taos tool in memory is deter¬ 
mined by its status, according to four dif¬ 
ferent degrees of volatility: 

1. Virtual tools are loaded, translated, and 
bound only when another tool calls them. 


The translated code remains in memory 
until the tooTs reference count (which the 
kernel keeps) falls to zero, after which the 
kernel can flush the code whenever it needs 
memory. The kernel may relocate a virtu¬ 
al tool at any time. 

2. Nonvirtual tools get loaded and bound at 
the same time as the tool that references 
them, and they remain in memory, exempt 
from relocation, for at least the lifetime of 
their caller. 

3. Semivirtual tools are loaded and bound 
only when called, like virtual tools, but 
they then remain in memory like nonvirtual 
tools, 

4. Nonvirtual tools can be flagged as em¬ 

bed, which causes the translator to 
■H embed them as in-line code in their 
caller* s code. This is a speed opti¬ 
mization that is extensively used in 
the kernel code. 


Tliis s^ectioR from among the 64 Taos kernel calls gives some impression of tlie kind of services 
tiiat the kernel provides. 

Mailbox Management 


SEIMDMAIL 

COPYMAIL 

READMAIL 

READTYPE 


Send a mat! message. 

Copy a mail message then send the copy. 

Read a mail message from a mailbox. 

Read a mail message from a mailbox; wait until specified type arrives. 


Control Obiect Management 


STARTCONTROL 

OPENCONTROL 

OPENCHILD 

OPENARRAY 

OPENFARM 

OPENDEVJCE 

OPENGLOBAL 

OPENREMOTE 

OPENPIPE 


Start a control object locally. 

Create a control ob}ect and start locally. 

Create, distribute, and start a control object in the network. 

Create, distribute, and open a number of different control objects. 

Create, distribute, and open multiple instances of a control object. 

Create and transport a control object to a specified processor and start it. 
Create, distribute, and open multiple instances of a control object. Guarantee 
one control object on every processor. 

Create and transport a control object to a specified processor for distribution 
from that processor, then start it. 

Create, distribute, and open a pipeline of control objects. 


Tool Object Management 


VCALL 

OPENTOOL 

CLOSETOOL 

FLUSHNAMES 

FLUSHTOOLS 

UNCLOSETOOL 


Virtual call tool object. 

Request toot object load. 

Close tool object. 

Rush named tools from local tool list. 

Rush nonreferenced tools from local tool list. 
Increments a tool object’s reference count. 


General Object Management 


VADDR 

OBJPROC 

IISTPROC 

LISTTEST 


Obtain address of embedded object. 

Process an object using the existing thread. 

Process a linked list of objects using the existing thread. 
Search list for types of node. 


Processor Type ID and Mailbox ID 


FINDTYPE 

GETMYID 

GETPARENT 

GETSERVER 

NETINFO 


Inquire processor ID of a processor node of specified processor type and 
with a minimum memory requirement, 
inquire mailbox ID of own control object. 

Inquire mailbox ID of parent control object. 

Inquire server mailbox ID for an object. 

Inquire processor and network information. 


Message Passing 

Because Taos does not support 
shared memory, the only way for 
objects existing in the address 
spaces of different processors to in¬ 
teract is by exchanging messages. 
The lightweight asynchronous mail 
system works through just two ker¬ 
nel operations, SENDMAIL and 
READMAIL, and it’s nonblocking 
so that the sender continues execut¬ 
ing without waiting for a reply. 

All Taos messages are sent to 
mailboxes belonging to processes, 
which act as queues for incoming 
messages. When a control object is 
created and executed, it automati¬ 
cally receives a default mailbox, 
whose mail address is simply the 
ID of the child process that executes 
the object. The new control object 
can then send mail to any other ob¬ 
ject whose mailbox address it 
knows—every object knows the ad¬ 
dress of its own children, parents, 
and named nesources like disk drives 
and CRT displays. Messages may 
contain a whole list of successive 
destination addresses for forward¬ 
ing, along with the address of their 
sender in case a reply is requested. 

Taos messages are assigned dis¬ 
tinct types. The kernel reserves 16 
types, which include arrays, streams, 
and executable code; error and de¬ 
bugging data; and screen refresh, 
mouse, and keyboard events. A fur¬ 
ther 16 types are free for program¬ 
mers’ use. The kernel on each pro¬ 
cessor handles all incoming mail for 
its local objects, all outgoing mail, 
and mail to be forwarded to another 
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Is there really a difference in 
monitori? You bet there is! 

^rhere’s also a difference in the 
companies that produce them! 

So, what’s the difference? Well, 
it's in die performance, price, 
service and support In fact, the editors of several major magazines, 
including PC World and PC Computing, found out tiM all monitors 
are not created equal. That's why they named the \1ewSonic 17 the 
**BEST’ monitor in their roundup. Hem’s what they said: 

*'Somefolks cram pcfformance. Some lookfor price. And Ihm 
there are who want it all If you belong to the third crowd, 

the ViewSonic 17 is the monitor far you. Ihe ViewSonic 17 stands 
out as the best all-around value in the review. 

— PC World:/^ril m 

“Best color quality, best sharpness and best versatility - what 
rmre could we ads of the ]^wSonk 17? Frankly, we were sur¬ 
prised that one moniior could do U dl. ” 

— PC Computing: January 1994 

What sets this, and all ViewSonic color monitors, apart is the dedica¬ 
tion by tlie company to supply tugh-peiformance, award-winning 
products at a reasonable price. And, our reputation bears out the 


excellent service and support we 
provide to our distributors, 
resellers and end-users, Wlien 
they cal! widi questions, they get 
action. 

With its flat square screen, 0.27mm dot pitch and a maximum resolu¬ 
tion of l,600x 1,280, it’s no wonder the 17-inch* ViewSonic 17 has 
been touted by the press. To win these awards, you know tlie display 
must be crisp, shaip and picture-perfect. And with ViewMatch™ you can 
be assured that the screen image will match printed output. 

For information on any of our full line of color monitors, call 
800-888-8583. FREE MAC ADAPTER AVAILABLE. 

ViewSonic® 

See The Difference!^ 

20480 Business Parkway Walnut, CA 91789 

Tel: (800) 888-8583 or (909) 869^7976 Fax: ( 909 ) 869-7958 

AppleLink: VIEWSONIC. CompuServe: 73374.514 or FaxSonic: (909) 869-7318 


* 17 ' CEIi jfEU US" lS.r dia^pral newaiite screens 
M pradixls and lifSBtd rams are 
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processor. The typing system 
enables the kernel to trap sys¬ 
tem messages (e.g., executable 
code) and also allows user-de¬ 
fined objects to prioritize the 
way they read their waiting mail. 

Objects can employ the READ- 
MAIL kernel call to read mes¬ 
sages from their mailbox, adding 
a list of the desired message 
types as a parameter. The result 
of such a call might be a mes¬ 
sage of the required type, or the 
news that there are no such mes¬ 
sages—if the mailbox contains 
no messages at all then RE AD¬ 
MAIL suspends the calling pro¬ 
cess until some mail arrives so 
that you can use mail messages to awaken 
sleeping objects. 

Taos’s link drivers hide the details of 
the physical transport mechanism that im¬ 
plements the communications links from 
user programs (although real-time perfor¬ 
mance issues may sometimes intrude). In 
the rendering demonstration I mentioned 
earlier in this article, the transputers were 
connected via their serial links, while the 
Mips R3(XX) chips were connected together 
through FIFO (first-in/first-out) chips, and 
all of them talked to the 486 host CPU via 
the PC’s VL-Bus. 

Execution in Parallel 

Taos is a fully distributed operating system 
that doesn’t attempt to exert central control 
over the execution of parallel applications. 
Obviously, in practice, you must pick out 
one processor from which to boot the sys¬ 
tem, but once all the kernels are booted 
Taos programs tend to spread out over the 
network of processors in an almost organic 
manner, controlled by a distributed load¬ 
balancing algorithm. If you examine the 
“control object management” subsection in 


the text box ‘Taos Kernel Calls” on page 
56, you’ll see the kind of services that are 
available for spawning remote processes. 
These kernel calls use the mail system to 
transfer executable VPcode from one pro¬ 
cessor to another. 

Information about the system’s perfor¬ 
mance and current loading is stored in the 
link drivers that control each conununica- 
tions channel. At boot-up, each link driver 
benchmarks the processors to which it’s 
attached (by timing the VPcode transla¬ 
tor). This number is then divided by the 
number of processes currently running to 
give a measure of available power for each 
processor. The automatic load-balancing 
algorithm uses these power figures in the 
allocation of new processes. When a tool 
object arrives at a processor, the local ker¬ 
nel inspects all the links leading outward 
and asks “is there one of my nearest neigh¬ 
bors who’s got more spare power than I 
have?”—if so, the object is passed on; if 
not, it executes here. 

Applications that dynamically spawn 
many parallel processes spread out like 
water running down a mountain, the flow 


Bearing a passing resemblance to MotH, 
the Taos GUI is actually a class object 
that requires Just two hardwaie-specific 
primitives to work with any display type. 


seeking out the lowest points, or 
gullieSy in processor-loading 
space. 

Each link driver also main¬ 
tains a table of encoded infor¬ 
mation about the network topol¬ 
ogy, used by the kernel to route 
messages. Tliese tables are dy¬ 
namically updated at run time 
so that if a new processor is 
added to the system, news of its 
existence spreads outward like 
a wave. The nature of the routing 
algorithm reduces the probabil¬ 
ity of deadlock due to circular message 
paths, and it can asually find multiple paths 
between two processors (if they exist), 
which provides a degree of fault tolerance 
if a link fails. 

A programmer can always override the 
automatic load balancing and allocate ob¬ 
jects to specified processors, by using the 
OPENDEVICE or OPENGLOBAL calls, 
while OPENREMOTE invokes a partially 
automatic mechanism where you explicitly 
send many objects to a particular processor 
but let Taos distribute them automatically 
from there. For example, you could spec¬ 
ify that a lOOO-process ray-tracing calcu¬ 
lation should be run by sending groups of 
100 objects to 10 different processors, with 
Taos completing the distribution. 

The Parallel PC 

Although Taos can support its own file 
and display systems, the current relea.se 
version is PC-hosted, using the MS-DOS 
file system and an SVGA graphics adapter 
for display. I received Taos on six 1.44- 
MB floppy disks, although more than three 
of these were filled with bit maps and 
MPEG animations. I was able to run Taos 
happily on my 486DX2\66 Elonex PC as a 
single-processor operating system, coex¬ 
isting on the same hard disk with Win¬ 
dows (though hardly surprising, it would 
not run under Windows). 

Taos comes with a very simple GUI 
whose look and feel is loosely modeled on 
Motif. Control objects that you store in the 
Taos/Control directory automatically ap¬ 
pear on a pop-up menu from where you 
can execute them with a mouse click. To 
supplement this GUI, you can open a shell 
window and use a command-line interface, 
with a syntax that resembles DOS. But un¬ 
like DOS, Taos command lines represent 
genuine pipelines in which each succes¬ 
sive command launches a separate process 
whose output is fed to the next. 

continued 


The Taos Architecture 



Message-passing communications systems 




■ 

Memory 

■ 

Memory 




^^^^^^^^^^j^irtectur^specifi^teme^J^^irtua^rocesso^ 


The Taos operating 
system runs on a 
virtual processor. 
Hardware-specific 
kernels translate Taos 
VPcode into native 
code. The virtual 
processors 

communicate using an 
object-based message¬ 
passing system. 
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11 over the world software developers are 
looking for solid solutions to piracy protection 
and revenue enhancement for their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies — 
the worldwide leader in software 
and revenue protection. 



Technologically Superior 

Sentinel keys are supported by the largest R&D 
department in the software protection 
industry—renowned for technological 
innovations like the worid's smallest key. 

And they guarantee support for virtually any 
language as well as future technologies like 
Chicago and even Cairo. 



oiiware c>nicaguana( 




Most Widely Used 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel* 

Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Ttike 
the SentinelSuperPro™, for example. 
Featuring next generation ASIC 
technology, this key provides the dongau 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including \Mndows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 



Call Fop Youpselt 

It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 
Rainbow. With direa support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want to 
know more? Call Rainbow 
today. Ask for a free copy 
oi The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. 



Securing the future of software 
For your free Sentinel Guide To Securing 


Software, caU your local office 
or distributor listed below. 


I^JIAINBOW 


I E I 

USA/ASiAAATIN AMERICA 714/454-2100 ■ RAINBOW LTD^U.K. 44 932 570066 ■ RAINBOW MICROPHAR/FRANCE 33 I 47 38 21 21 ■ RAINBOW GmbH/GERMANY 49 89 32 17 98 0 
Worldwide distributors: ARGENTINA: Agri-Aid, SA. 54 1 3748364 • AUSTRALIA: Loadplan 6l 3 690 0455 • BENEUJX: Inirocom Security Key 31 74 430 105 
BRAZIL: Mips Sistemas Ltda. 55 21 507 1839 • BULGARIA: KSIMETRO 3592 79 14 78 • CHILE: ChilcSoft Ltda. 56 2 639 8892 • COLOMBIA: Coostnidau 57 1 610 8549 • CROATIA: PELMET 385 41 272 477 
CZECHOSLAVAKIA: ASKON Irucmaikxial 42 23166 775 • GREECE: Byte Computer S.A- 301 924 17 28 • HONG KONG: Computcre and Pcriphcials 852 515 0018 
HUNGARY: Polywarc Kft 36 76 481 236 • IRAN: Gam Electronics 982 122 22374 • ITALY: BR IBEXSA SPA 39 23 31 00535 • ITALY: SlosistemI 39 30 24 21074 
JAPAN: Giken Shop Co.. Ltd. 81 52 972 6544 • KOREA: Genesis Technologies Corporation 82 2 578 3528 • MEXICO: Impex Coraputadon, SA. dc CV. 91 800 66 466 
MIDDLE EAST: Hoche International 44 81 459 8822 • MOROCCO: Futur * Soft 212 2 40 03 97 • PHILIPPINES: Techno Products and Services 63 2 732 5174 • POLAND: DAGMA SP.ZO.O 48 31 525 200 
SCANDINAVlAi Perico A/S 47 22 49 1500 • SPAIN: MECCO 34 3 422 7700 • SWITZERLAND: IBV AG 41 1 741 2140 
SWITZERLAND: Safe CompaidSA 41 2 421 0385 ‘THAILAND: BCSlnternatiooal 66 2 319 4451 • TURKEY: BIMEKS, Ltd. 90 216 348 3508 • VENEZUELA: HRT4d Oscis 58 2 261 4282 
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Feature 


The most immediately striking attribute 
of Taos is its blazing graphics speed; you 
can grab a window in which an image is 
being ray-traced and whirl it vigorously 
around the screen while tracing continues 
unhindered. The GUI, which is packaged 
as a Taos class object, works with a de- 
vice-independent virtual screen with only 
two hardware-dependent primitives to put 
and get bit maps to the real screen. Apart 
from SVGA adapters, Tao Systems cur¬ 
rently implements the GUT for several of 
Inmos’s graphical TRAMs (transputer 
modules). Processes running on remote 
processors can open screen windows by 
sending messages to the processor run¬ 
ning the GUI, rather like a lightweight ver¬ 
sion of the X Window System. 

In addition, Taos encapsulates the MS- 
DOS filing system within its own object 
model so that DOS hard drives are mapped 
into Taos servers; therefore, 
you can send messages about 
the objects the servers hold. 

For example, a control object 
called Trace.Ctl, which is 
referenced in Taos by the 
message \@PCl\Control\ 

Trace, is simply the DOS file 


C:\Taos\Control\Trace.Ctl; @PCI is a 
Taos server object that aliases my C:\Taos 
directory. 

Taos Directions 

At present, Taos is deficient in the sort of 
development tools that Unix or DOS pro¬ 
grammers expect to find—^the small Taos 
team has devoted most of its time over 
the last two years to getting the kernel and 
VPcode translation system robust and to 
building a variety of graphical tools for 
manipulating and displaying ray-traced 
images and MPEG animations, all writ¬ 
ten directly in VPASM assembly lan¬ 
guage. There’s a BASIC compiler that 
uses a QuickBasic-like dialect but as yet 
no C compiler; however, there is a library 
called the Taos HLL Toolset, accessible 
from VP assembly language or BASIC, 
which provides the functionality of the 
ANSI C library including 
mal 1 oc, sprintf, fscanf, 
and others. Work is under 
way on an in-house C-f-h im¬ 
plementation. 

The much hyped “multime¬ 
dia revolution,’’ which puts a 
new premium on inexpensive 


but high-performance graphics, may prove 
to be a window of opportunity for Taos. 
SGS-Thomson/Inmos has made a technol¬ 
ogy sharing agreement with Tao Systems to 
use Taos on its next-generation processors 
(code-named Chameleon) in the games, 
visualization, and multimedia markets. 

Tao Systems is negotiating with a large 
Japanese communications corporation, 
which is evaluating Taos as an operating 
system for the TV set-top boxes that will 
control the new domestic multimedia ser¬ 
vices. These units will have to decrypt, 
decompress, decode, and otherwise man¬ 
gle real-time data streams for “video-on- 
demand,’’ videophone communications, 
and other services yet to be invented. This 
will require large amounts of processing 
power but must be delivered at domestic 
electrical-appliance prices. A small, hard¬ 
ware-independent parallel operating sys¬ 
tem begins to look very attractive; you can 
shop around for this week’s best processor 
deals and issue inexpensive upgrade cards 
to provide more processing power. ■ 


Dick PoutUain is a BYTE contributing editor based 
in London. You can reach him on the Internet or 
BIX at dickp@bix.com. 


Company Informafaon 


Tao Systems 

P.O. Box 2320 
London NWll 6PW 
U.K. 

+44 81 905 5708 
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/ Knowing where you are 

/ is only the beginning with... 

dcti/itm nnp isAin iiAiiinuTiniu 


Pdaiian 

UMiMdc 4’ 40* r N 
LonaKuOc 74*7rW 


RETKr^GPS LAND NAVIGATION 

■ Active Position Tracking 

■ Dynamic Routing System 

(plan ail your stops along the way) 

■ Personalized Map Data 

(add new streets & points of interest) 

The REIKI GPS Land Navigation 
is more than just another electronic 
map. Whether your destination is 
across town or across the country, 
your location on the globe is 
pinpointed by using a constellation 
of 24 GPS Satellites. As Retki 
plots your present position you’ll 
find you’re experiencing a 
totally new concept in navigation. 
RETKI GPS Land Navigation 
All you need to know to get there! 

Value priced at SI, 295.00 
To order [916] 676-0690 

Includes: small scale U.S. map, 

GPS receiver and antenna. 

Free Local Area Map 

Maps of most U.S. cities available. 

VISA/MC 
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Gateway 2000 Presents * A Summer Fun Production * “Saloon 21/2” 

Starring the Maverick, the Texas Cowboys, the Young Guns, the Old Man and the General 







P^-90 BEST BUY 
I* intei Pentium 90 i 
I*' 8MB RAM 

* 540MB Hard Dnve 
■ 2X CD-ROM I 

2MB PCI Graphics 1 

* 15" CrystalScan I 
' MS Office Pro 

$2999 



































P5-60 

Intel Pentium 60 | 

I 8MB H.AM 

I 540MB Hard Dnve 

I 2XCD*R<1M 
I 1 MB PCI Graphics 
I i5''CrystalScan 

■ MS Office Pro 
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Hold 00 to your hat, pardner. Gateway 2000® is raisin’ the stakes again! Now a 
doublerspeed-CD-ROM drive is standard on every Gateway desktop PC, and every 
desktop system comes with a three-year limited parts warranty — including Gateway 
monitors! It's one of the strongest warranties in the industry! 

On iop of that, many Gateway desktops now include Microsoft® Office Pro™ with 
all of Microsoft’s most popuiar business appiications: Word, Excel, PowerPoint® 
Access™ and Office Manager. It’s powerful software to suit powerful systems. When 
you bet on Gateway, you’re the winner with a hand that is unbeatable in the industry. 

Speaking dfthe PC industry, if you’ve been hangin’ around the PC Saioon for long, 
you’ll recognize that this Gateway ad is a sequel to one that ran way back in the summer 
of 199P; Taking our cue from Hollywood, we reckoned if “Saloon” was a good ad, we 
might as well do “Saloon 2 1/2.” What was surprising about lookin’ back was seeing 
how many things have stayed the same. 

The players around the industry poker table have changed some, but the game 
hasn’t. Gateway’s strategy is to deal you a royal flush of value; high-performance, 
high-quality PCs at the very best prices with old-fashioned, good service. Same as 
always. And although Gateway has become a Fortune 500 firm, we still think like a 
small, maverick company from the South Dakota frontier. 

Yesirree, when you 


have a 
hankerin’ 
for a PC, 
just holler. 
We’ll give 
you the best 
deal in all 
the land. 


800-846-2058 


































































Gateway 2000"^' Pctitium-based systems 
are the best cards you can hold in terms of 
price and performance. Starling at ordy $2,499, 
they’re some of the fastest PCs in the west, hands 
dow'n. I n a price-performance show-down with other CPUs, the 
90MHz Pentium outguns them all. You just can’t find more 
horsepower for the money. 

Based on the Intel'^' Pentium processor, all P5 models include a 
PCI local bus and an enhanced PCl/lDE controller allowing your 
hard drive to transfer data up to twice as fast as non-eohanced 
systems. 




Gateway’s ace of spades is the P5-90 tower model, which 
includes most everything a PC-poke dreams of, for $3^999. (In 
the 1990 “Saloon” ad, our most advanced system was a 25MHz 
486 with 4MB RAM and a 150MB hard drive for $5,295!) 


New this month, the P5-90 tower has an ATI GX video card 
for a lightning-fast draw. The ATI GX video card uses the Mach 
64 graphics accelerator — one of the first and fastest 64-bit 
accelerators on the market—and delivers over 100 million 
Wmmarks of video performance in Winbench 3.11 tests. This 
graphics accelerator is twice as fast as other 64-bit accelerators 
in true color operation. You’ll understand what “faster than 
greased lighting” means when you try the P5-90 tower with 
ATI GX video. 


We've seriously upped the ante in the industry by 
making Microsoft Office Pro standard on many of our 
systems. Office Pro includes Microsoft’s most in- 
demand applications: Word, Excel, PowerPoint, Access 
and Office Manager, all latest versions, with a retail value 
of S899. It’s yoiirs at no additional charge when you 
choose a system configuration with Office Pro standard. 


P'M Gatewo}’ 2000's Pentium-hosed system, you con he the 
fastest draw in the ...or any^where! 


Pentium 
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G4TEmr2000 
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If you know when to hold 'em, you’ll hang onto the 
ColorBook™ from Gateway 2000. It's a rare card In the 
portable game that gives you outstanding color and desktop 
performance at a monochrome portable price* 

The ColorBook comes in four 486 
models, including the latest 75MHz DX4. 

Three ColorBook models include a 10.3- 
inch dual-scan screen, which is the 
biggest color portable display on the 
market. You won't find a screen this 
big, this affordable, anywhere else. 

Weighing less than 5.7 
pounds, the ColorBook is one of 
the thinnest color portables 
around. The ColorBook comes 
with a powerful Intel SL 
Enhanced processor — 486SX, 

DX2 or DX4 — and gives you 
256 brilliant colors m VGA 
mode. You'll also appreciate its built-in trackball^ large 
hard drive, simultaneous video support, excellent battery life, 
two PCMCIA Type II slots (or one Type lUh and suspend/ 
resume feature. 


d . GArEmr2ooo 

HAND BOOK 

The wild card in our hand is the HandBook^' 486. While 
people usually don't get hooked on computers, this little 
beauty is so compelling that use of it may be habit-forming. 
And now the HandBook comes with even more features 
standard. You get an extemai diskette drive, a PCMCIA 


fax/modem, two batteries and a dandy leather carrying case 

— all included. Once you get your hands on a HandBook, 

you never want to put it down! 

The HandBook 486 is the lightest Intel-based 486 

portable available today. It weighs less than three pounds and 

measures roughly 10 x 6 inches. The HandBook’s power and 

portability make it the perfect traveling compajiion. 

HandBook models include a 

25MHz 486SX 

and a 40MHz 

DX2 based on 

Intel’s SL 

Enhanced energy- 

efficient processors. 

The HandBook has ; 

a bright, backlit 

VGA screen and a 

comfortable, touch- 

type keyboard, YouTl 

also like the HandBook’s 

EZ Poinr^ integrated 

pointer, PCMCIA Type 11 

slot, and long-lasting nickel 

mefdl hydride battery. You 

can ''hot swap” mt\i the HandBook, too — change batteries 

< 

or peripherals while the PC is running without rebooting t!ie 
system or losing any data. 


Deai yourself a great hand with the HandBook 
486 or the ColorBook from Gateway 200(K 


^'Yoidvegof a friend in the business. 



















Gateway 2600 's Family PC inctudes everything you need for 
muhimedia andcommiajkati&n uses. 


You get a faxyraodem with the Family PCj too, and ail the 
communication software you need to connect with other 
computer users all over the world. With your modem, you can 
tie into computer bulletin boards such as CompuServef 
Prodigyf America Oniine®^ and Intemet where you'll find 
forums and information by the gigabyte. 

The Family PC also includes great software. You get four 
outstanding Microsoft titles, plus the Corel Photo CD which is 
standard on all Gateway desktop systems: 

▼ Microsoft Works™ Multimedia Edition — gives you a 
word processor, spreadsheet, database and much more! 

4 Microsoft Encaita 1994 Multimedia Encyclopedia— 
includes the complete text of the 29-volume 
Funk & Wagnall's New Encyclopedia, and 
much, much more! 

♦ Microsoft Money™ — the complete personal 
financial management package, 

♦ Microsoft Golf—terrific entertainment 
for the whole family! 

^ Corel Professional Photos CD Sampler— 
gives you tools to view Photo CD images. 
Nobody in the industiy deals you a software 
hand as strong as this one! 


With a Gateway 
2000^ Family per you 
and your family can 
explore the firontiS o®WTOwest, or just about any subject, 
from the comfort of your home. 

The Family PC is a fully equipped multimedia system 
including a fast CD-ROM drive so you can run the best 
programs and games with sound, pictures, animation and video. 
With its high-quality sound card and speakers, the Family PC 
lets you play music CDs with great stereo sound. The sound 
card also lets you hear audio clips or record audio. 
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FamuyPC 
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You asked for it You got it Now Gateway’s high-quality 
desktop systems come with one of the strongest warranties in 
the industry. All Gateway 2000 desktop PCs are backed by a 
three-year limited wananty on parts and a one-year limited 
warranty on labor. The new three-year limited parts warranty 
includes Gateway monitors, an unusual provision in the 
industry, giving you one of the best support deals around. 

Our portables still come with a standard one-year limited 
warranty on both parts and labor, with a special extended 
wananty available only at the time of purchase for an 
additional SI00. 

For details on our new warranty and all of our service and 
support policies, please call or write for a free written copy. 


As a Gateway customer you also receive a 30-day money 
back guarantee and toll-free technical support. On-site 
service is available in most U.S. 
locations, and may be provided 
without charge during the warranty 
if our technicians determine it 
is necessary. 

A Gateway BBS 
membership also comes 
with every system. 

With the purchase of a 
modem, you get Triton’s 
CoSession'" Host at no additional charge. This 
remote diagnostics software enables Gateway technicians 
to remotely work on your PC, with your permission, over 
the telephone. 


0 

Mnttid tm recycled 
paperwilli any iDk$. 
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Gateway accepts most major credit 
cards and C.O.D. terms, with net 30-day 
terms and leasing options available to 
qualified commercial customers. You can also apply for the 
Gateway 2000 DuoLind" MasterCard® Card, issued by Dial 
National Bank, Des Moines, Iowa. 


Gateway 2000 also makes it easy for friends in Canada 
and Puerto Rico to buy Gateway systems with toll-free 
telephone service to both countries. See the back pages of 
this ad for special 800 numbers. Plus, Canadian and Puerto 
Rican customers get award-winning technical support and 
eSA approvals. On-site service is available in some 
Canadian and Puerto Rican locations, and our international 
shipping rates are among the most competitive in the 
industry. 












4SX^Sr/4DX'^3r 

■ lnteI33MHz 486SX or DX CPU 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics widi 1MB 

♦ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 101-Key Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Works Multimedia Edition 3.0 

♦ 3-Year Limited Parts Warranty 

4SX-33 $1299 
4DX-33 $1499 

P5-60 

■ Intel 60MHz Pentium^ CPU 

■ SMB RAM, 256KB Cache 

■ 540MB 13ms DE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1MB 

♦ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4 ISA, 2 PCI &1 PCI/ISA Slots 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ ms Office Pro 

♦ 3-Ycar Limited Parts Warranty 

$2499 


4SX^3rFAMILYPr 

■ Intel 33MHz 486SX CPU 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 

♦ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

■ 2400/9600 Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 101-Key Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Works, Encarta, Money,™ Golf 
& Corel Photo CD 

♦ 3-Year Limited Parts Warranty 

$1499 

P5-66 

■ Intel 66MHz Pentium CPU 

■ 8MB RAM, 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

♦ Double-Speed CD410M 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4 ISA, 2 PCI &1 PCI/ISA Slots 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Office Pro 

♦ 3-Year Limited Parts Warranty 

$2799 


HANDBOOK^ 486 


40X2-66^ FAMILY PC 

■ Intel 66MHz 486DX2 CPU 

■ 8MB RAM, 128KB Cache 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 

♦ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

■ 2400/9600 Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ lOI-Key Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Works, Encarta, Money 
& Corel Photo CD 

♦ 3-Year Limited Parts Warranty 

$1999 

P5-90 BEST BUY 

■ Intel 90MHz Pentium CPU 

■ SMB RAM, 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

♦ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4 ISA, 2 PCI & I PCI/ISA Slots 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Office Pro 

♦ 3-Year Limited Parts Warranty 

$2999 


- P4D-6e 

■ Intel 66MHz 486DX2 CPU 

■ SMB RAM, 128KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with I MB 

♦ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan® Monitor 

■ Desktop Case 

■ 4ISA,2PC1&1 PCI/lSASlots 

■ AnyKey*’ Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ ms Office Pro™ 

♦ 3-Year Limited Parts Warranty 

$2299 


P5^90 TOWER 

■ Intel 90MH2 Pentium CPU 

■ 16MB RAM, 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

♦ ATI Mach 64 Graphics on PCI 
Local Bus with 2MB VRAM 

♦ Double-Speed CD-ROM 

■ 16-Bit Sound Blaster-Compatible 
Sound Card & Speakers 

■ 3.5" Diskette Drive 

■ 17" Color CrystalScan 1776LE 

■ Tower Case 

■ 4 ISA, 2 PCI &1 PCI/ISA Slots 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.2 &WFW 3.11 

♦ MS Office Pro 

♦ 3-Year Limited Parts Warranty 

$3999 


COLORBOOr 


■ 2.94 Lbs., 9.75" x 5.9" X 1.6" 

■ SL Enhanced Intel *486 or DX2 
Processor 

■ 4MB or 8MB RAM 
(expands to 20MB) 

■ 80 to 130MB IDE Hard Drive 

♦ External 3.5" Diskette Drive 

■ 7.9" Backlit VGA Display 

♦ 2 NiMH Batteries & AC Pack 

■ Suspend/Resume Feature 

■ 1 PCMCIA Type II Slot 

■ EZ Point"* Integrated Pointer 

■ 78-Key Keyboard 

■ Parallel, Serial & PS/2 Ports 

♦ Leather Carrying Case 

■ MS Works for Windows"* 3.0 

■ MS-DOS® 6.2, WFW 3.11& 
Serial Transfer Cable 


H Toll free from Canada 
800 - 846-3609 

Toll free from Puerto Rico 
800 - 846-3613 


♦ We’re raising the stakes 
with better features! 


■ 5.7 Lbs., 11.7" X 8.5" X 1.77" 

■ SL Enhanced Intel 486, DX2 or 
DX4 Processor 

■ 4MB or 8MB RAM (expands to 
8,12 or 20MB) 

■ 3.5" Diskette Drive and Removable 


COLORBOOKDX2^0 

40MHz DX2,4MB RAM, 250MB 
Hard Drive, 10.3" LCD 

$2499 


HANDBOOK 486SX-25 

25MHz 486SX, 4MB RAM, 80MB 
Hard Drive, ♦ 96/24 Fax/Modem 

$1799 

HANDBOOK DX2-40 

40MHz DX2, SMB RAM, BOMB 
Hard Drive, ♦TelePath~ 
Fax/Modem 

$2499 


120 to 340MB IDE Drive 

■ 10.3" or 9.4" VGA Dual-Scan 
STN Color Display 

■ NiMH Battery & AC Pack 

■ Suspend/Resume Feature 

i 2 PCMCIA Type B Slots (1 Type IB) 

■ Integrated Trackball (2 buttons) 

■ 85-Key Keyboard 

i Parallel, Serial, PS/2* & VGA Ports 

■ MS Works for Windows 3.0 

■ MS-DOS 6.2 &WFW 3.11 



''You W got a friend in the business. 
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COLORBOOKDX2-SO 

50MHz DX2, SMB RAM, 250MB 
Hard Drive, 10.3" LCD 

$2999 

COLORBOOKDX4-7S 

75MHz DX4, SMB RAM, 340MB 
Hard Drive, 10.3" LCD, MS OfTice 
Pro, TelePath Fax/Modem, Case 

$3799 


* Intel Verified: for the Pentium™ 
OverDrive™ Processor 
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You're sure to get a great deal on atl kinds of peripherals and 
software, sold only with the purchase of a system. 

M111JIMEDL4 

Basic Audio Multimedia Kit 

Here's everything you need to add multimedia to a Gateway PC. 

■ Gateway 20001 fi'bit CD-rjuality sound card, compatible with Sound 
Blaster''^ cards, with MIDI/game port, mic in, stereo line in/out 

■ 2 Labtec^CS-180 speakers 

■ Corel Professional Photos CD Sampler 
$109 (with system purckase) 

Wavetable Audio Multimedia Kit 

Once you’ve heard wavetable audio, basic audio will never do! 

■ Ensoniq Soimdscape 16-bit wavetable sound card, MT'32 and FM mode, 
GenemI MIDI, Sound Blaster and AdLib compatible 

■ New Altec Lansing ACS-31 three-piece speaker system 

■ MidiSoft Sound Explorer and Time Warner's Aegis software 

■ Corel Professional Photos CD Sampler 
$279 (with system purchase) 

Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece sp^er set at a two- 
piece price. Two 3-inch fke-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of beart-pounding bass. For 
the price, you won T li nd anything better! $ 119 

Multimedia Software Starter Pack 

Great complement to any multimedia systenL You get nearly $700 worth of 
software for only $139! Package includes Mad Dog McCree, Tuneland, Mayo 
Clinic Family Health Book, Better Homes and Gardens Cookbook. Sitting on 
the Farm, Sam & Max Hit the Road, Mavis Beacon Teaches Typing, Chess 
Master 3000, U.S. Atlas and World Atlas. You also get a compact disk cleaner 
and 20-disk storage rack. $139 

COMMUWIQOIONS & STORAGE 

TelePath™ II Fax/Modem 

Internal fax/modem, l4,4(K)bps modem, VJ2bis, with 14,400bps fax capability. 
Includes Comm Works™ data and fax communication software, CoSession™ 
Host remote diagnostics, plus a CompuServe* trial membership, $129 

Colorado Memory Systems® TBU 

250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows™ and DOS software, one tape and cable. $149 

MONITORS 

CrystalScan® 17-Inch Monitor 

Non-interlaced color monitor with intelligent multi-scanning analog color 
display capable of 1280 x 1024 resolutionm non-interlaced mode, .26 dot pitch. 
Upgrade ftom a 14-inch CrystalScan® monitor $395 
Upgrade from a 15-inch CrystalScan® monitor $335 
(Prices good only for upgrades at the time of system purchase.) 


Networking 

Intel EtberExpresiT 

A 16-bil Ethernet adapter ftom a world leader in networking. $105 Twisted 

Pair or BNC. 

Ethernet Adapter from 3Com® 

Manufactnied by 3Coiii for Gateway. $105 Twisted Pair. $125 BNC. 

Token Ring 

IBM*' 16-bit ISA Token Ring caid. $429 

PRINTERS 

Epson® Stylus™ 800 Ink Jet Printer 

Get the look of a laser at a dot matrix price with the Stylus 800. Prints 150 
characters per second at 360dpi — fast and quiet! $289 

Epson ActioaLaser 1500 Laser Printer 

Gel professional-quality documents fast — six pages per minute, at 300 x 
300dpi. Comes with 14 resident fonts and I MB memoiy expandable to 5MB. 
Parallel cable included. $669 


Cali for other printer options. 

PORTARLES 


Peripherals and upgrades available only with a Gateway portable purchase. 


PCMCIA Cards 

■ TelePath 14,400 fax/modem. $249 
(Also in X-Jack version, same price) 

■ 9,600/2,400 fax/modem. $149 

■ Ethernet adapter. $149 
Other Accessories 

■ 2.2Ah NiMH batteries. $89 

■ HandBook 3.5''external floppy. $99 

■ Co lorBook carrying case. $49 

■ HandBook leather carrying case. $55 


1 Token Ring adapter. $449 
■ HandBook VGA adapter. $229 


■ Extended VIP warranty — we 
ship a replacement to you within 
24 hours during warranty. Point 
of sale only. $100 



Cali the Gateway 
special con^H}nent add-ons 
division at 800-846-2080 for 
our compieie line of extras 
for Gateway customers. 
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Solutions Focus 


Cutting Time to Market 


Accelerating Engineering 


SCOTT WALLACE 


F or LMSC (Lockheed Missile and Spiice Corp.), the 
challenge was clear, ihough hardly simple. The DoD 
(Department of Defense) wanted a new missile and 
wanted it fast. Up for grabs was a $688 million pro¬ 
gram to not only design and develop a new missile but also 
demonstrate and validate accelerated engineering techniques that 
could be used in other DoD programs. 

To engineer the missile within the DoD’s 24-monlh time 
frame—five years is the usual—LMSC needed to change ihe 
way it designed and engineered missiles. It also needed a so¬ 
phisticated engineering data managemem system, which it didn't 
have lime to develop on its own. The sy.stem would have to be 
able to route engineering documents to engineers working on a va¬ 
riety of platforms to capture their comments and input for the 
engineering review process. After extensive review of a variety 


of systems, LMSC fired off a fax to its six short-list vendors in 
September 1992, which consisted of a lengthy survey of the ven¬ 
dors' systems, software, services, and futute strategies. If vendors 
wanted to remain in the competition, they had to respond within 
72 hours. This was LMSC's first test of the vendors’ readiness to 
support a program whose success depends on squeezing time 
out of an already highly compressed schedule. 

Concurrent Engineering 

Key to the U.S. Army’s Thaad (Theatre High Altitude Area De¬ 
fense) “kinetic kill” interceptor missile program is concurrent 
engineering or, as it is called at LMSC, IPD (integrated product 


development). An Institute for Defense Analysis report. The Role 
of Concurrent Engineering in Weapons Systems Acquisition, de¬ 
fines IPD as “a systematic approach to the integrated, concurrent 
design of products and their related processes, including manu¬ 
facturing and support. This approach is intended to cause the de¬ 
veloper, from the oulsei, to consider all elements of the product 
life cycle from conception through disposal, including quality, 
cost, schedule, and user requirements.” 

The Thaad program is LMSC’s first production use of IPD. 
Since the award of the Thaad contract to LMSC in October 1992, 
ihe program has depended heavily on a combination of method¬ 
ology and technology to slay abreast of a 24-month schedule 
that calls for design, development, and prototype manufactur¬ 
ing of a completely new type of missile (see the figure “IPD 
Uses Teaming and Technology to Compress Time”). In the past, 
this phase would have had a duration of 
five years or more. 

LMSC relied on its IBM 3090-based 
compuier-integrated engineering and 
manufacturing systems during previous 
mi.ssile development programs and inf 
tial preaward planning targeted them to 
support the Thaad project as well. Prob- 
lem.s with this approach surfaced quickly. 
One problem was cost: Mainlrame ser¬ 
vices turned out to be beyond the budget 
of the program, which targeted client/ 
server price and performance and was 
built on client/server technology. Another 
more important problem was functional¬ 
ity: The mainframe system was geared 
toward local workgroups and could not 
be suitably restructured 
to .support the large, geo- 
graphically dispersed 
teams on this highly clas¬ 
sified project. In addition, 
the Thaad project called 
for mu Incorporate learn¬ 
ing—something new to 
LMSC on this kind of 
program. Efforts to modify and enhance in-house mainframe .ser¬ 
vices to support the Thaad development agenda were unsuccess¬ 
ful. However, in the process, a clear understanding of the program’s 
needs was developed, making LMSC well prepared to specify its 
system and evaluate vendors to support the Thaad project. 

Thaad Information Management System 

The principal TIMS (Thaad Information Management System) se¬ 
lection criteria included seamless support of existing applica¬ 
tions and a uniform user interface—no maiter which of many 



the platform support 
for the program 
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Thaad platforms the application was running on. Within a month 
of sending out its fax survey, LMSC had made a decision. From 
a list of vendors that included IBM, Control Data, SDRC (Struc¬ 
tural Dynamics Research Corp.), Sherpa, and Interleaf, LMSC se¬ 
lected Formiek, a Pittsburgh-based engineering document man¬ 
agement vendor that spun-off from Carnegie Mellon University 
in 1982. The approximately $2.5 million contract called for 
Formtek to provide LMSC with software (40 percent of contract 
value), as well as software development and support services 
(60 percent of contract value) over a two-year period. No hardware 
was involved in the deal. 

To keep this complex project as simple as possible, LMSC 
basically layered Formtek’s engineering data management soft¬ 
ware onto its own networks and desktop infrastructures—which 
LMSC was expanding to support the Thaad project. The result¬ 
ing system would support Mac, Silicon Graphics, DEC, Hewlett- 
Packard, IBM RS/bOOO, and PC workstations, as well as all the in¬ 
formation environments and data types found on the Thaad 
project. Users primarily run engineering applications supported 
by FDDI (Fiber Distributed Data Interface) backbones for data 
transfer and Ethernet LANs for user connectivity. Sited on 
LMSC’s campus in Sunnyvale, California the Thaad program is 
classified and operates out of restricted-access facilities replete 
with “secure and reliable” networks and computing systems, in ad¬ 
dition to a “data fire wall” that protects the project’s informa¬ 
tion resources from intrusion. 

You Don’t Have to Be a Rocket Scientist 

The principal purpose of TIMS is to improve and expedite the de¬ 
sign-review process. This boils down to managing a wide variety 
of electronic documents and supporting their on-line review on 
various platforms by many different people, who can’t or won’t 
invest the time to come up to speed on applications. “These peo¬ 
ple are rocket scientists. They’re busy, and they don’t want to learn 
how to use some new piece of software,” said Mark Kadrich, 
network systems manager for the Thaad program at LMSC. 
“Some users are just beginning to master E-mail, messaging, 
and conferencing. Layer on top of that an automated meeting 
system, and you have some very confused users.” 

The combination of novel applications, mixed user skills, and 
an extremely tight development schedule helped to keep everyone 
focused, including those in charge of developing and supporting 
TIMS. “The goal was to help the program: We were not trying to 
develop an information management system for its own sake,” 
noted Kadrich. Building the review environment on in-place net¬ 
works, workstations, and user-applications skills meant that a 
minimum of implementation support and training was required— 
and a minimum of user resistance was generated. All this was 
critical, because the system needed to be operational and pulling 
its weight less than four months from the contract award. 

continued 



Asresshre schedules are old hat at LMSC (Lockheed Missile and Space 
Corp.). but the U.S. Army’s Thaad missile program was something 
else. It required an order-of-magnitude improvement in product 
development cycle time. 

Concurrent engmeeiing, or IPO (integrated product development), fit the bill. 
Rather than a linear development process, teams with complete 
responsibility for major subsystems would operate in parallel. If this 
teaming approach could be successfully coupled with a system 
supporting on line conferencing and design reviews, it would be 
possible to support the program’s aggressive schedule. 

For its engineering data managemofit system. LMSC needed seamless support 
of irvuse applications and a uniform user interface on Thaad program 
platforms. Existing classified and secure networks would support in- 
place desktop systems running a new engineering information 
management system capable of managing both informal work-in¬ 
progress electronic discourse and formal design reviews. Over time, 
the system would be linked through a secure, encrypted channel to a 
similar, nonclassifted system. 


LMSC selected Fomitek in late October 1992, after a rigorous qualification 
process. By February 1993, the vendor had its prototype system In 
place. 



A wide array of platforms and appkations are used at LMSC to develop design 
and engineering documentation—everything from a Cray 
supercomputer to IBM mainframes to Hewlett-Packard and DEC 
workstations to PCs and Macs. Applications include CAD/CAM, 
geometric modeling, and finite analysis, as well as database, drawing 
and presentation, project management, spreadsheet, word 
processing, and process-planning packages. 

FDDI (Fiber Distributed Data Interface) backbones and Ethernet TCP/IP LANs 
connect nearly 800 users and provide the infrastructure for TIMS 
(Thaad Information Management System). Based on existing 
workstations, networks, and applications, TIMS leverages the skill 
sets of its users and over time, has been contoured to its users’ 
needs. 

Primarily a Mac and Unix dent/server environment, TIMS supports a variety of 
engineering data and document management functions. As the Thaad 
program matures, It will be necessary to link TIMS to legacy 
manufacturing and purchasing systems. 
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PROJECT VIEW 1 
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A dynamic partnership between LMSC and Formtek supported the development of 
the program’s keystone application: design review. Without this, the 
Thaad two-year development program would have taken five years to 
complete. Because a new development methodology was being put in 
place, neither users nor managers had a proper foundation for 
assessing their needs. 

LMSC can now record and archive the product development process, resulting in 
a chronology of each design's evolution and a repository of practical 
engineering processes. Because IPD methodology grants complete 
responsibility to design teams (including budget and purchase 
commitments), the ability to play back and analyze the overall 
development process made LMSC confident that it would be able 
to contain its costs and meet the objectives of the program. 

A variety uf problems —ranging from process overmanagement to 
enterprise-wide changes in E-mail systems—threatened to delay the 
program, but the Thaad project is on track, and TIMS, its support 
system, continues to perform above expectation. 
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|r Another important selection cri¬ 
terion was the vendor’s will¬ 
ingness and ability to support the needs of 
the Thaad development effort—tested 
many times during the procurement pro¬ 
cess. '^At the beginning of the program, 
not all of the technology was available to 
do what we needed,” Kadrich said. While 
Formtek’s software supported a design- 
review process, its support wasn’t opti¬ 
mized for the TPD processes at LMSC or 
for the Thaad-style review the project re¬ 
quired. 

That wasn’t the only vendor issue on 
this fast-moving, highly adaptive program. 
“For us, requirements are going to change; 
we honestly believe that the implementa¬ 
tion should be iterative. We knew that as 
program requirements changed and user 
requirements changed and the users be¬ 
gan to really understand the system, we 


were going to have to go back and retool,” 
said Kadrich. User acceptance—from a 
community ranging from computer illit¬ 
erates to computer masters—was critical. 
“We felt that by getting the users to buy in 
fmm the very beginning—finding out what 
they thought was important, changing the 
system, and feeding it back to them—we 
would be more successful.” 

How could LMSC go about getting the 
vendor support it needed when it was 
needed, if the nature of that .support kept 
changing? “We decided to make the vendor 
part of the team,” explained Kadrich. “We 
really had to work together in an environ¬ 
ment that includes just about every disci¬ 
pline you can imagine. So we sat down and 
from scratch, developed a module that al¬ 
lows people to check in, review, mark up, 
and circulate a document in an integrated 
product development environment” 

To do this, LMSC selected one of the 
program’s four product development teams 


to help. “We chose the interstage product 
development team as a model,” said Bar¬ 
bara Victorino, Thaad system administra¬ 
tor. The interstage is a complex portion 
of the missile and would present broad 
challenges to the review effort. Victorino 
adds, “We went to them and asked what 
would help them do their job better and 
faster; what would help them communi¬ 
cate more efficiently with each other?” 
Based on these iterative discussions, the 
design-review module specification was 
completed. 

Formtek played an active support role 
during the design-review module require¬ 
ments analysis, but followed LMSCs lead 
when it came to specifying the system, 
“The Thaad program provided a solid op¬ 
portunity for us to make enhancements in 
our system—enhancements driven directly 
by customer requirement.s,” said James A. 
Bole, vice president of engineering at 
Formtek. During this development effort. 


IPD Uses Teaming and Technology to Compress Time 


- 

TradKional stair-step development 

GBincepf \ 
definttio||g|0 

Product 1 

In the traditionai and sequential "stair-step " approach to product development, design engineers ev(^ve a 


Review, lest, 
and redesign 


Process 

design 


^ Test phases, reviewers identifj^ problems in design and In product manyfacturabilHy and 
aupportability. Redesigns must then be scheduled and reviewed, 

- perhaps resulting in more revisions and more reviews. In complex 

m programs, the use of this serial development methodology places the 
_ P project’s schedule and budget at risk. 


Concep 

difioRlon' 


Thaad da&fgn 
review 


IPD or concurrent engineering 


IPD [Integrated product deveii^pment)^ or oof>current engineering, melhodotogies start with cross-discipline teanns that are charged 
with developing, in the Thaad frojeci. theforecone. the mid-body, the interstage, or the booster. All disciptines—Righl, propulsion, 

' " ' ■ J navigalion. atectrbnlcs, packaging, oommunication, quality control, fabrication, purchasing, manufactuiirig, and so or^ 

f Test and ^ I have a place on each learn. Such interdlsclpline involvement reduces errors, accelerates product and 

manufacturing evolution, and shortens the process of successfully Integrating design elements into a 
unified whole. At the same time, It substantially reduces design and process errors as it Improves 
produot quality and roduces costs. The bottom-line result is a shorter development program. 


By the end of the two- 
year development phase 
of the Thaad program, on 
the order of 6000 design 
reviews—formal and 
informal—will have taken 
place. In contrast to the 
painfully ordiestrated 
reviews of the past, 

Thaad reviews are simply 
opened by personalized 
E-mail to each review 
learn member [a closing 
date for the review is 
Included). Participants 
review, comment, and 
vote Item-byHtem elec- 
Ironically, whenever they 
wish and from their work¬ 
stations—without the 
overhead of traveling or 
synchronizing schedules. 
The Thaad program could 
not have been supported 
without such substantial 
improvements In the 
review process. 
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REVIEW During design document 
review, learn members receive an 
E-mail alert that review materials are 
pending. At their convenience, the users 
review materials (supported by a full gamut 
of desktop tools including the ahilily to "red- 
line”’), drawing and commenting on design 
documentation without affecting the 
original. The Thaad system relies on 
Formtek software to provide a common 
user interface to raster viewing and support 
services on a broad range of platforms, 

I lauding SGf. HP, DEC, Sun, Mac, and PC 


workstations. This permits the reviewer 
to call up any design documents—from 
“tiles" [or single-screen subsections] 
of J-size engineering drawings to text 
addenda to manufacturing, specifications. 


As a part of the overall 
design-review process, users are 
able to enter comments (associated with a 
particular document element) that become 
a part of the design-review record. These 
can be substantive comments stating 
objections to a design or describing 


problems likely to occur, or they can be 
references to resources or other findings. 
This repository of comments turned out to 
be a rich and readily miried vein of highly 
focused informatron. 

VOTE After considering and com¬ 
menting on materials, reviewers vote 
to approve—or disapprove and revise- 
each design. The tabulation process is 
automated, and status of the review- 
who read and did what when—is 
instantly available. 
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CA 1507 was awarded the "Best Value: General Business Color Monitor'^ hy BYTE Magazine In tfie January 
1994 BYTE/NSTL tab Report 

CA1718 was the Best Value Runner-up for Spreadsheet and Graphics Color Monftor in BYTE Magazine's 
January 1994 BYTE/NSTL Lab Report. 


BUSIMESS 


COlOfl MPNiTOfl 



Features of iS"', 17', 
^0" & 21" Color Monitors: 


External Adjustment 

1) Power Saving 

2) Full Screen 

3) Rotation (Tilt) 


4} Pincushion 

5) Trapezoid 

6) Degaussing 



'Tfte energy star emblem 
does not represent EPA 
ertdorsement of any 
product or service ." 


iV/iy KFCy 

Our complete 
20" & 21" monitorsj, 
one-stop sourcing, efficten 
and economically. 



A Professional Monitor Company 

TEXAS, USA (OEM) 

TEL: 512^8356776 
FAX: 512-S356779 


i^SMILE 


HEADQUARTERS. T.W.N, 

THL: 886-2 7548353 
FAX: 686-2-7548498 


CALIFORNIA USA 

TEL: 714-546-0336 
FAX: 714-546-0315 


Circle 516 on Inquiry Card. 


SMILE GERMANY 

TEL: 49-2154-928D0 
FAX: 49-2154-1032 


HOLLAND 

TEL: 31-1CF2202313 
FAX: 31-1O-22OO04O 
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IBM VisualAge 

by IBM 


Visnal Ayr* 


A client/server application builder 
that combines the power of a complete 
Smalltalk environment with the ease of 
visual programming by connecting pre-fab- 
rlcated, reusable components. It supports 
multiple client/server models & communications protocols, 
access to multiple IBM & non-IBM databases. & multiple legacy 
code Interfaces. Support for DB/2 and DDCS are standard. It 
supports IBM’s system object model (SOM), the latest level of 
CUA, Including multimedia. & the Smalltalk environment is 
based on industry standards. The team version Includes a LAN 
repository, versioning control and configuration management. 

List: $2495 Ours: $1649 #: 3142-0029 



WindowsMAKER 
Professional 5.5 

by Blue Sky Software 










>y, 


This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full-featured Windows 
Applications: MDI. Toolbars. Status bars. 
Templates. On-line Help, Graphical 3D 
buttons. Edit During Preview & much more. TrueCode~ technol¬ 
ogy ensures that user code is 100% preserved during code 
regeneration. Supports ANSI C. MFC C++, OWL C++ & more. 
Uses Switch-It’- Code Generation Modules for generating code 
for specific platforms, allowing migration between languages. 
C++ libraries & platforms. Highly recommended! 


CA-REALIZER for 
Windows & OS/2 

by Computer Associates 

Defines a new generation of development 
tools that handles the mechanics of event- 
driven programming, message passing, 
process sharing and other complexities 
behind the scenes. Combines a structured 
superset of BASIC extended to access Windows and OS/2 
objects and resources, a visual development tool and 
Programmable Application Tools. CA-Reallzer will help you cre¬ 
ate spreadsheets, charts, text editors, animation, graphics 
tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 

List: $295 Ours: $79 FAXci'tirra #: 1004-0008 



List: $995 


Ours: $849 FAX^ftm #: 2602-0003 


PSODVCT OF 7ME MONTH 
Doc-To-Help 

by WexTech Systems 

Version 1.6 of ihe world's best documenla- , 
lion and help autlioring tool Is now avatkible 
for Ixiili Word for Windows 2.0 and 6.0. llic 
only software that allow.s you to ere.ite and 
maintain documentation and Windows 
nnlliu* help Iroin a single soui'ce. it sup|x>rt.s 
all Windows 3.1 help lealuies. The exciting 
MOW' Hyperformance Tools ini'hidc a help navigator, a help sys¬ 
tem set up wizard, drag & tlrop con text-swmsitivc help rrealion 
lor Visual Basic. 256-color bitmap support and watermarks. 
Also Includes an inieractive help window editor an inlcraetive 
help macro editor, and support fur segmcnlefl hvpergniphlcs. 


O 
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c-tree Plus® 

by FairCom 

DOS • WINDOWS • NT • UNIX • OS/2 • 

SUN • RS6000 • HP9000 • MAC • QNX • 

BANYAN • SCO. This well knowm, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece¬ 
dented data control, programmers may 
choose from direct low level access, ISAM level convenience, or 
SQL access with the FairCom Server. Single User. Multiuser, or 
Client/server. ANSI Standard. 

List: $595 Ours: $495 FAX^rf^ra #: 1381-0008 

Call Programmer’s Paradise* Italia for special pricing in Europe. 



FAIRCOM* 


since 1979 


ReferencePoint Personal Assistant 

by ReferencePoint 

Type the words you want to find and 
Personal Assistant will immediately locate 
eveiy file on your local or network drives 
containing those words whether from a 
word processor, a database, or a spread¬ 
sheet. Key features: full-text search capa¬ 
bility with phrase, proximity and boolean 
expressions support: files are Indexed and 
updated dynamically in the background; the ability to access, 
view, print, cut and paste files from virtually any word proces¬ 
sor, database or spreadsheet running on DOS or MS Windows, 
including some Macintosh programs. In addition, Microsoft OLE 
and most popular graphic file formats are fully supported. 

List: $99 Ours: $92 FAXu-^^ra #: 1008-5001 



List: $295 Ours: $249 FAXarrra #: 1000-1901 


Object-Menu 

by Lifeboat Publishing 

objeci-Menu Is ihe way to quickly 
create powerful object-oriented appli¬ 
cations. Built-In aesthetics make It 
easy to create Interface styling such 
as Windows. MoUf. or your own cus¬ 
tom design. Portability to DOS. Wlndows/NT and OS/2 enables 
you to offer your product to multiple target markets with a 
single engineering effort. And. object-Menu’s Intuitive architec¬ 
ture. straightforward methodology and Visual Design tool actu¬ 
ally speed GUI de\^elopment to allow you more time to focus on 
your application. 

DOS or Windows List: $299 Ours: $275 

Professional List: $699 Ours: $599 

FAXiYft^r^i #: 2088-0003 


Symantec C++ 
Professional 6.1 

by Symantec 

The new version 6.1 not only 
enhances product stability and relia¬ 
bility but also brings new features that 
6.0 customers asked for. Now you get: 
full template debugging: Improved hierarchical project manager; 
customizable color-syntax highlighting: & enhanced 32-bit sup¬ 
port with 32-bit MFC 2.0 on the CD-ROM. So don’t wait. Try 
Symantec C++ 6.1 and find out why the critics are raving about 
this new breakthrough in programming systems. 

€k>mpetitive Upgrade for Borland or Microsoft customers $189. 

List: $499 Ours: $299 
Comp. Upg. List: $199 Ours: $189 

FAXirtt-ra#: 2132-0038 
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Microsoft Visual Basic 3.0 and ODK 

by Microsoft Corporation i-r—- 

Visual Basic 3.0 Pro. now Includes ODK. ^ 

Using OLE 2.0 Automation, desktop _ \ 

applications become collections of pro- 
grammable objects—powerful reusable 1 ArnT'C 
components developers can use to create I ^JT 
custom applications. There are more 
than 200 pre-built components in MS 

Office Professional alonel Nothing helps you solve development 
problems faster than Visual Basic! 

List: $495 Ours: $299 
Comp. Upg. List: $199 Ours: $189 

Upgrade List: $ 99 Ours: $ 95 

FAXceterai^: 12690040 


Microsoft Fo 2 cPro 2.6 

by Microsoft Corporation 

Get easy access to relational features 
with plenty of raw power. MS FoxPro is 
simply the fastest relational database 
management system for the Windows 
operating system. And the smartest 
upgrade for dBASE users. Run dBASE 
applications faster than dBASE itself. 
Migrate dBASE applications, reports, 
and queries to Fo.xPro seamlessly. 

for Windows List: $ 99 

for Windows Pro. List: $695 

Pro. Version/Plat Upg. List: $695 

•While supplies last- FAXceten 


Ours: $ 93* 
Ours: $459 
Ours: $459 
: 1269-0043 


Multi-Eklit Professional 

by American Cybernetics 

Richly featured, completely reconfig- —^- 

urable and extremely easy to use. Multi- 

Edit will Increase your productivity, right 

out of the box! It contains all the sophis- ''cilit K 

ticated features you'd expect In a high- 

end professional editor, plus... new to - 

version 7.0: fully Interactive file com- r/MH^ I 

pare; Windows clipboard interface: ses- 

Sion manager (save/restore everything ** D* ■ 

from previous session), much more! Free 

demo disk available. 

List: $199 Ours: $175 FAXrrifm #: 1846-0001 


RoboHELP* 2.6 9 

by Blue Sky Software 

RoboHELP* 2.6. the best-selling Help 

Authoring Tool for Windows & Windows NT. J 

offers full document to help system conver- jt 

Sion & vice versa. Turns Word for Windows 

into a fully functional hypertext authoring •u.-r-m.-, 

system capable of producing Windows Help ^ . . . 

files as easily as it does plain text. Fill in ® ** * 

the actual help text when prompted. 

RoboHELP takes care of generating the RTF, HPJ & H files. Unk 
tester allows you to simulate your design before you compile. 
Full support of Word 2.0 & Word 6.0, & all features in the 
Windows Help Engine, such as macros, secondary windows. & 
multiple hotspot graphics. 

List: $499 Ours: $439 FAXmem #: 2602-0005 


VERSIONS™ 1.1 

by StarBase Corporation 

Good news. Windows develop>ers! Version 
control Just got faster and easier. VER¬ 
SIONS 1.1 has it all: easy-to-use project 
metaphor, automated “smart" suggestions 
for file check-in/check-out. quickly han¬ 
dles all files —even Windows' binaries, 

ASCII file dlffing and deltas, hassle-free 
reports, use DOS command-line for batch 
ops. Fully network compatible—even runs 
under Windows NT! 

List: $279 Ours: $179* FAXutemit: 1011-6601 

• Introductory special through July 31, 1994. 




Blinker 3.0 

by Blinkinc. 

A Windows linker, a royalty-free 286 DOS 
extender and an award-winning DOS 
dynamic overlay linker in one easy-to-use 
product. The only way to create pro- j 
grams which run in both real and pro- 
tected mode DOS. Compatible with most 
programming languages. Blinker 3.0 cre¬ 
ates memory efficient programs for DOS or Windows in seconds. 

Ust: $299 Ours: $269 
Competitive Upgrade (for Borland C++) Ours: $199 
FAX^ct^m#: 2534-0001 


Poh/ulM 


• All prices ore subject to cnange wlfnout notice. 
Call for details on return policy and shipping charge. 

Circle 105 on Inquiry Card. 


^!EW MONTH 

Integra VDB 

by CoroinaiKlol Indiisirk's. Inr. k a 

Av,illiihlc In srpnrulr vcrslnns lor VIhii.iI 

Hahit* .’(lul CN f- (Horlaiid C'+t aiui 

('++). Irih'grn VDB 2.0 Is ii vlsiial dala 

base biillrict lor di-v'clopiiig ODBC coinpil 

mil Windows il.ilahanc sojiiMons, (|iilckly. 

wllh vlrlnally t»o t'odfr. I( ( onslsls of dalfibasc 

cunIoii) conirolh, high level Iniu'llons, datahrisr classes, a visual 

(picry biJlhh’r. a visual data manager, an AN.Sl SQL B2 SQL 

engine. ODIU.! drivers lor dBASE. Blrleve. FoxITo. Access and 

I'aradox, DlHirlbuiloii Is royalty-free. 

Cllcnt/Scrvcr List: $599 Ours: $549 

Desktop List: $199 Ours: $189 

FAX.vfr/vj 3004-0003 


Versions 


GUARANTEED BEST PRICES! (Call for Details) 
To order coll: 800-445-7899 

Corporate Developer Division: 800 441-1511 
, ’ : FAX: 908 389-9227 
International: 908 389-9228 
t C ; V Customer Service: 908 389-9229 

: Programmer's Paradise Italia: 

39-2-967-00409 

V For more information on the 

products featured on these pages call 
^ FAX . (908) 389-8173 


1163 Shrewsbury Avenue 
■ ^Shrewsbury; NJ 07702 


















Solutions Focus 


Cutting lime to Market 


Formtek extended its platform support and 
enhanced its user interface—efforts de¬ 
signed to better support Thaad design- 
review requirements. 



Design Review; Old and Mew I 


In development efforts preced¬ 
ing Thaad, a set of engineering 


a 


drawings would be posted on a sign-off 
board and engineers from all disciplines 
would review it and mark it up. Over a two- 
or three-week period, designers represent¬ 
ing six disciplines would "redline” the 
drawings with their comments and correc¬ 
tions. Then, the principal designer would in¬ 
corporate those changes into the original 
design, post the drawings on the sign-off 
board, and the process would start again. 
When a drawing set was reviewed without 
change, it was accepted. Typical duration 
for a design review was two weeks. 

Under the Thaad program, a new review 
regimen was instituted. (And a good thing, 
too, because the program has completed 
more than 4000 design reviews since 
October 1992,) Because the TIMS design- 
review system was built around worksta¬ 
tions, networks, and electronic documents, 
it supported on-line review, 
making it possible to route the 
drawings to the people, rather 
than the other way around. 
Furthermore, reviewers could 
request and review design doc¬ 
umentation Irom their own ter¬ 
minals when they wanted. The 
net result, according to Kadrich 
and his staff, was a dramatic 
shortening of review duration 
(to as little as three hours in 
some cases) and a dramatic im¬ 
provement in review—and de¬ 
sign ^—quality. 

The TIMS design-review 
process has three basic steps: 
review, comment, and vote. 

Design reviews can be forma! 
or informal. IF the design re¬ 
view is formal, it includes a binding 
‘Vote," during which each reviewer reg¬ 
isters bis or her judgment as to whether 
the design is "Bight ready” or not. If the 
review is an informal gathering of opinion 
and comment, voting is not required. 

At the beginning of a review, users re¬ 
ceive an E-mail alert that materials are 
staged and awaiting review. On request, 
reviewers are presented with raster images 
of documents on their workstations and 
use red line tools to mark up the docu¬ 
mentation—from J-ske engineering draw¬ 
ings to standard-size pages of text. 

During the comment phase, users enter 


their comments concerning the drawings, 
specifications, and so on, for inclusion in 
the formal record of the review. This repos¬ 
itory of comment information turns out to 
be very valuable for two reasons. First, it 
enables the historical capture of informa¬ 
tion that is driving the design, rather than 
capturing just the end-states of the review 
process. This makes it easier to identify 
improvements—and problems—and trace 
them back to their origins. Second, it en¬ 
ables LMSC to enhance and improve the 
Thaad review process itself. “One of the 
challenges we have is to develop a better 
way to do business,” said Victorino. 
“TIMS is helping us take each step of the 
process, analyze it, and gather data.” The 
result is ongoing improvement in the de¬ 
sign-review process. 



The Thaad program 
provided a solid 
opportunity for 
us to make 
enhancements in 
our system— 
enhancements 
driven directly 
by customer 


requirements. 


^ Maintaining a complete and 
" comprehensive log of review, 
comment, and vote activities does more 
than simply “record” the project, it enables 
the project to be ”played back in reverse.” 
This has some interesting benefits. “We 
went through a design cycle a few months 
ago that appeared to be a dead 
end; It looked like we had to go 
back to square one,” Kadrich 
said. Before reengineering a ma¬ 
jor portion of the missile sys¬ 
tem, staff members “replayed” 
the engineering process, re¬ 
viewing the considerations and 
decisions that had been made 
along the way. This convinced 
LMSC personnel that they were, 
tn fact, on the right track and 
the design was resubmitted to 
the customer. ‘They were more 
comfortable with the idea this 
time round. Rather than weeks 
and weeks of redevelopment, it 
took a couple of hours to reload 
the data files on the server.” 

For project managers, design- 
review status reporting is like a finger on 
the day-to-day pulse of the program: It 
gives them a detailed understanding of the 
current state of the project and creates the 
opportunity to take corrective action early, 
if nece,ssary. Accurate, up-to-date project 
status is particularly critical to informed 
decision making on a crash program like 
Thaad, where a task slip of two weeks 
would prove disastrous to the entire project. 

Finally, by archiving the review process 
and the comments registered during it, the 
TIMS captures for perpetuity a substan¬ 
tive and previously short-lived knowledge 
base. The design-review module stores in¬ 


IT 


-JjincsXBale 


formation concerning why certain changes 
were made—or not made—so that, should 
team members redte or otherwise be unable 
to help reconstruct the logic of certain de¬ 
cisions, the knowledge base is there, and 
the process that transpired to result in that 
knowledge can be reviewed. 

Because of the iPD structure of the pro¬ 
ject, this knowledge base has a great deal 
of applicability (see the figure “IPD Tech¬ 
nology”). “A given team is responsible 
from concept to design to flight,” noted 
Victorino. “[It] has the authority to make 
design, schedule, and budget commit¬ 
ments. This is very different from the way 
we did business in the past.” Because of 
the novel stmeture of the program and the 
new E-mail format of project communi¬ 
cation, tracking these details is critical both 
to ensure schedule and budget commit¬ 
ments are met and to understand how they 
were met. 


Platform Issues 


There are nearly 800 LMSC 
employees involved in Ihe 
Thaad program, slightly more than a third 
of whom TIMS supports locally. The bulk 
of the user workstations are Macs running 
System 7, but Unix and Windows are also 
supported. Tlie most common TIMS plat¬ 
form is a Mac I lei. The program uses over 
220 Macs, typically with 8 MB of memo¬ 
ry, an 80-MB hard drive, and either a 13- 
inch or 16-ineh monitor (some are mono¬ 
chrome, some color). 

Another popular platform is the SGI In¬ 
digo II Elan—typically configured with 
64 MB of memory, L3-GB hard disks, 
and 19-inch color monitors; SGI platforms 
account for over 30 workstations. There 
are eight HP workstations dedicated to the 
Thaad project, typically model 750 sys¬ 
tems with 128 MB of memory, 2.4-GB 
hard disks, and 19-ineh color displays. Six 
IBM RS/6000 platforms and a mix of PCs 
round out the workstation population that 
is dedicated to the Thaad project. Other, 
more casual users have a similar mix of 
platforms. 

Initially deployed only on the secure 
side of the information fire wall, TIMS 
will soon supptirl access to the unclassified 
side as well. This js to be accomplished 
by a security system that safely penetrates 
the fire walk Today, a prototype connec¬ 
tion has been tested in one direclion: Data 
can move from the unclassified side to the 
classified side only . A secure, bidirectional 
channel is in the analysis and planning 
stage. “We use a Motorola Network En¬ 
cryption System that has been approved 
by the National Security Administration 
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After 


The New Apple QuicKTake 100 
Digital Camera 


Point, shoot, pli^ it into a Macintosh' (or 
a PC running Windows), and presto—you’ve 
discovered Apple digital photography. It^ the 
fastest way to give everything from proposals 
to catalogs more impact. No film, No waiting. 
Just brilliant 24-bit color photos that will make 
even a modest memo stand out. 

The Apple' Quicklkke' 100 comes with 
everything you need, from software to cable. 
And at $749,* accountants love it, too. Tb locate 
the authorized Apple reseller nearest you, give 
us a call at 800-732-3131, ext. 550. 
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IPD Technology 

Classified 


HI PC 

Macintosti 

[HI Unix 



r~i : 



Router 4 
hot 


PD 0 


PrintirTg subsystem 


Scanning subsystem 


Security 


Information fire wall 


Proprietary 


■ 


■ 
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Ethernet TCP/IP: 






Networks 


Router! 
hot backup 


FDDI 




Tliaad unclassified 
data server 


Rout^ 1 
piiinaiy 


56-Kbps lines 


Networks; There are two systems wttiin TIMS: ore classified and-oee' 
unclassified. Each has four 10-Mbps copper Ethernet &02,3 TCP/IP hetwbr^s^ 
with an FDDI backbOJie (100 Mbps) to support weighty tile exchanges^ Today, 
the unclassified system has few users, while the classified system"supports 
neatly 30Q workstations, As the project moves Into hiartufacluring and flight¬ 
testing phases, the unclassified system is expected to grow substantially. 

SefverK A pair of Hewtett-Padkard 9000/B27 servers=-ohe on each side of the 
fire wall—are configured with 128 MB of memory and two or three I.S-GB 
hard disks^hr^ are upgraded as needed. 

Tdecmnmiink:alto6 involves close ccordirtatton among 

more than 30 key sOb c ggi feac tors or kippiters; 56-Kbps lines conned them to 
the program. 

Secinfly: National Security Adminidi^tton-afiSP^d enc^ systenfi%porri 
Motorola enable the unclassified and the cl^sified systems to be lliked 
securely. Today, a prototype system provides unidirectk)naffeBSfej's--frQm the 
unclassified to the classified system. In the fuluFe, a two-way Jink is planned. 


(^iBbtfTsyst^ms—classified and unclassifiec^are supported by a pair 
:6f;Osgo routers—one primary and oije hot backup. 

Scanning: The scanning subsydem e^les hard-copy materials that come 
from outside LMSC to be^^nn^ and converted to raster image files. A 
pair of NEC 386/33 systems act as servers: one supporting a Fujitsu A and 
B size scanner and one supportirrg a Vidar Quickscan EDS, which handles 
up to J-slze engineering and manufadurlng drawings, A Sun Sparcstation £ 
is used for image qualtty control, as well as to index and commit images to 
the TIMS database. 

ihiirtiiig: Three printers in a re^tricted access plot room provide hard copy for 
the Thaad program. i^^QMS model supports A and B size requests; a 3M 
printer harldles C-size faSkO; and a Versatec plotter supports drawings 
through J^es. 

WorkstatiDfis; TIMS directly supports over 220 SGIs, eight HPs, six 

RS/6000S, and a mix of PCs. 


for processing information classified all 
the way up to *lop secret" level/' said 
Kadrich. A Sun Microsystems NFS link 
supports secure connectivity to networks 
on both sides of the fire wall. 

A pair of HP 9000/827 servers (both 
have 128 MB of memory; one has two 1.3- 
GB disks and one has three) support users> 
one in the classified and one in the un¬ 
classified domain. Two FDDI backbones 
are connected to two sets of four Ethernet 
LANs by hot-redundant routers. Because 
engineering drawings of 8 or 10 MB are 
common, keeping this weighty traffic on 
the FDDI backbone and off the Ethernets 
improves the response of the user-network 
segments. 


Originally, TIMS included an optical 
jukebox for bulk storage. But users found 
the 15- 10 30-second response time to be 
unworkable, and the Jukebox itself proved 
to be the least reliable piece of equipment 
in a program that required belter than 99 
percent uptime. As a result, the optical 
Jukebox was scrapped in favor of addi¬ 
tional magnetic storage, most of which 
was installed at the server level. 

Of the on-line TIMS data, about 20 per¬ 
cent is text: contract documentation, design 
commentary, product or process specifi¬ 
cations, or other word processed materi¬ 
als stored in both native and PostScript 
formats. Approximately 75 percent of the 
TTMS data is engineering drawings saved 


in raster formal. The remaining 5 percent 
of on-line daUi consists of scanned images 
derived from hard copy that Thaad con¬ 
tractors-—who are unable or unwilling to 
electronically deliver drawings and sup¬ 
port materials—provide. 

Data-conversion routines are critical to 
supporting the wide variety of platforms 
and applications within the Thaad pro¬ 
gram. While engineering drawings are de¬ 
veloped and archived in their native ap¬ 
plication formats, drawings are distributed 
(for review and commentary) in their raster 
versions, ensuring they can be viewed from 
a combination of platforms. Conversion 
between file formats, such as ASCII^ 
CCITT Group 1V„ CALS {Computer- 
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Before 



Point, Shoot, Pli^ it into a Macintosh’ (or 
a PC running Windows). Applet digital camera 
is the fastest way to add high-quality photographs 
to your work, No film, No waiting, Just sharp- 
looking digital photos that will make everything 
from mailers to memos more memorable. 

The Apple" Quicklkke” 100 can hold up 
to 32 standard resolution im^es. It only weighs 
a pound. And at $749’ you can show off your 
business in livir^ cotor and still stay in the black. 
For the authorized Apple reseller nearest you, 
give us a call at 800-732-3131, ext. 550. 

The New Apple QuicKTake 100 
Digital Camera 


It makes everytliing you do look better than before, 


Ml imt/ /vir}- tfc/h-’r/dtHf-t/n C / m .-Ififi/r OMn/nrftr, firf, 













Intel Cdlular Fajonodem 

1y| A 




v 

ini^ 

m ; 


Intel PCMCIA faxmodems 

include the most reliable cellular card. 



It connects to both 
cellular and land lines. 



Hot swap makes 
all Intel cards the best 
for Windows, 





















Multiple speeds 
are also available. 



New International card is 
certified in 14 countries. 



1-^800-538^3373 

Call ext. 125 for details or a free 
Intel faxmodem evaluator's guide. 


6 15^ Intel Corporation, 

inU. 


Circle 97 on Inquiry Card. 
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Cutting lime to Market 



CAPTURE: Information must bo aoquirod 
^befone it is used. Hard-copy or microfilm 
records can be scanned; engineering drawings and 
models can be captured in native or raster file 
formats; text data, spreadsheets, and presentations 
can be incorporated in application format or as 
ASCII data; graphics and figures can also be 
Included in native or standard formats (e.g.^ TIFF, 
PCX, or CCITT Group 3). 

STORE: After being acquired, engineering 
information must be stored. Typscatty, 
organExations use a mix of storage technologies— 
each with its own price/performance character* 
istics—to support fast on-line, near-line, and off-line 
storage, Hierarchical storage management systems 
support the migration of data from high-speed 
magnetic disks to slower speed optical jukeboxes 
to tape subsystems as needed. 

□ QUERY: Queries against the engineering 
database can be based on structured query 
approaches, tull-lext searches, or product data 
management schemas for data organization. 

DISTRIBUTE: Engineering data can be 
distributed in hard-copy format, in electronic 
form jas viewable files, revisable files, orstandards- 
based flies], or as fax images. 

□ REVIEW: Documents, drawings, and other 
information can be reviewed and edited. 

□ MANAGE ROW: With a viable engineering 
data management system in place and a 
clear model of the processes being supported, work 
flows can be implemented to automate the routing 
of engineering documents and data. 

□ PRODUCT FOCUS: Automated support of 
the engineering work flow provides the 
infrastructure to support the layering of a product 
data management orientation on the existing 
information infrastructure. This enables the support 
of product- and process-specific data, such as 
manufacturing bill of materials. 


Aided Acquisition and Logistics Support) 
type L HPGL (Hewlett-Packard Graphics 
Language), and PostScript, enable docU' 
mcnt interchange and flexibility at the ap¬ 
plication level. 

Document scanning takes place on a 
scanning subsystem. A pair of NEC 386/33 
machines are scan servers for a large-for¬ 
mat scanner from Vidar and an A/B size 
scanner from Fujitsu. A Sun Sparcstation 
2 is used to review scanned images, to 
make any corrections or edits to the im¬ 
ages, and to index and commit the images 





to the TIMS database. 

As might be expected, printing Thaad 
documents comes with its own overhead 
and headaches. "Classified document gen¬ 
eration brings up a lot of problems," con¬ 
firmed Kadrich. "We control printing 
through a central location.” Documents 
are output on a QMS printer (for A/B size 
documentation), a 3M Model 689 printer 
(C-size drawings) or a Versatec plotter 
(for roll printing and up to J-size draw¬ 
ings). Once printed, Thaad documentation 
is registered and checked in and out of the 
"plot room.” This cumbersome, if secure, 
procedure is mitigated by the ability of 
users to review documents on their work¬ 
stations screens, rather than in hard-copy 
form. 


Staff Skills and Applications 


For many Thaad employees, 
TIMS has not required a major 
skills ramp-up. Rather, it relies on appli¬ 
cations already in ase like word processing 
(e.g., Microsoft Word), spreadsheets (e.g., 
Microsoft Excel), and presentation pack¬ 
ages (e.g., PowerPoint). Technical and en¬ 
gineering applications include Pro/Engi¬ 
neer by Pammcdic Technology (Waltham, 
MA), l-DEAS by SDRC (Milford, OH); 
and a variety of Formiek software mod¬ 
ules that support process control, applica¬ 
tion access (at both the network and ap¬ 
plications level), as well as document 
indexing, annotation, viewing, redlining, 
scanning, plotting, format conversion, and 
printing. 

During tlie two-year development phase 
of the Thaad program, TIMS is focused 
on engineering design work. But the sys¬ 
tem will also be used for the follow-on 
manufacturing and support phases, “We 
are using [TIMS] for pre re leased data: de¬ 
sign specifications, ECRs [engineering 
change requests], and so on during the de¬ 
sign and test phases," said Vic tori no, "As 
we progress through the program, we will 
be developing more product data, more 
constructions, inspections, and test data. 
All of this will be coming back into the 
database.” 


Efigineering Data 


Any organization wishing to ef- 
fectjvely manage its engineer¬ 
ing data—LMSC included—must come 
to grips with seven ba.se processes that 
support design and engineering informa¬ 
tion and its use. These seven key EDMS 
(engineering data management system) 
processes are data capture, storage, query, 
distribution, review and markup, work¬ 


flow management, and product focus (see 
the figure “Engineering Data Management 
Services”). Most organizations today have 
these processes in place; the degree to 
which they are managed and organized 
depends on the maturity of the enterprise 
and its management systems. 

At a recent Kalthoff EDMS Users Fo¬ 
rum (an educadonal conference for EDMS 
users and would-be users), Tom Arant, 
president of Technology Management, a 
consultancy in Winston-Salem, North Car- 
olina, addressed the issue of EDMS 
maturity. “Most discrete manufacturing 
organizations come at an EDMS imple¬ 
mentation in three stages or phases,” he 
said. “Phase 1 puts in place the basic en¬ 
gineering data support services: capmre, 
store, query, distribute, and review. Phase 
2 expands the scope of Phase 1 and adds 
work flow to support routing of documents 
for review aud approval. Phase 3 expands 
basic support services to the enterprise as 
a whole, extends work flow to ail appro¬ 
priate users, and begins to add product 
data structures.” 

In this context, the TIMS can be seen 
to be squarely in the middle of Phase 2. 
Engineering support services are in place 
and work flow is being used on a limited 
basis. 'Today, all engineering data, analy¬ 
sis, design specs, and textual data change 
information is collected and routed ap¬ 
propriately ” noted Victorino. * "Eventually, 
all of the product data—all the way down 
Ihrough logistics and information required 
to support [Thaad] out in the field—will be 
included." Phase 3 data management, in 
Aj ant*s terms, will incorporate bill of ma¬ 
terial and purchasing information, as well 
as other data required to support the over¬ 
all manufacturing life cycle. 


Close Encounters 


The Thaad project had a variety 
of skirmishes with failure, the 
first even before LMSC was awarded the 
contract. “We had a requirement for the 
proposal to be only so many pages in 
length," said Kadrich. “When we went 
from System 6 to System 7 on our Mac 
base. System 7 dealt differently with fonts. 
Asa result, the spreading out of charac¬ 
ters inside the proposal meant that we were 
about five and a half pages loo long.” Hav¬ 
ing spent nearly Ihree weeks cutting the 
proposal back to its maximum permitted 
length, Kadrich and his staff were not 
about to prune further. “We went back to 
System 6, delivered the proposal, and sub¬ 
sequently won the contract.” 

Early in the program, a good deal of ef¬ 
fort was spent analyzing the processes 
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Solutions Focus 


Cutting lime to Market 


within the Thaad development program 
with an eye to both optimizing those 
processes and developing optimized sup¬ 
port systems. “I sat through a number of 
meetings with my friends in TS [the infor¬ 
mation systems department] and spent a 
lot of time trying to analyze the business 
processes/* Kadrich said. On the face of it, 
this made good sense. But after careful ex¬ 
amination, Kadrich and his peers con¬ 
cluded that because LMSC was changing 
its development approach to reflect its new 
IPD orientation, as well as implementing a 
new system that would evolve over time, 
and because users were not familiar with 
either IPD or the new system, the basic 
business processes would be changing, 
possibly dramatically. As a result, the idea 
of “reengineering operations" was shelved 
until a clearer image of what operations 
should look like was developed. 

A critical component of the Thaad sys¬ 
tem was an easily mastered interface. “Our 
user interface is real simple: big buttons, 
self-explanatory lists," explained Kadrich. 
Much of the interface was structured to 
resemble LMSC’s E-mail system and users 
appreciated this commonality. “We were 
requested in the middle of the program to 
change our entire E-mail system and our 


resource scheduling system." Kadrich 
balked and took his case to LMSC senior 
management, asking for an exemption to 
the enterprise-wide mandatory upgrade on 
the basis of its impact on the project’s 
schedule. His request was granted. 'The 
users did not want to sit down and learn a 
new E-maii system or how to reschedule 
resources; they just wanted to do their 
jobs,” he said. 

A minor issue that surfaced had to do 
with voting during design reviews. All 
members of a review team are required to 
conclude their examination of documents 
and vote by the closing date of the review. 
If one or more members fail to do so, the 
review cannot be formally closed. But 
what happens when a team member is out 
of town or otherwise unable to vote in 
lime? In practice, someone else reviews 
the materials and votes for the missing 
person, and the TIMS was modified to 
support that. 

By allowing reviewers to designate an 
alternate person in those situations where 
the reviewer is absent, the problem of ab¬ 
senteeism was handled efficiently and ef¬ 
fectively. Designated alternates were prop¬ 
erly supported by the routing and voting 
applications. 


While the Thaad program—be¬ 
ing geographically distributed 
and managed more through electronic con¬ 
ferencing than face-to-face encounters^—is 
a bit unusual for LMSC, it’s likely to be¬ 
come the norm. Partnering among previous 
competitors, increasingly decentralized 
development efforts, and collaborative pro¬ 
grams that push the limits of schedule 
brevity are going to require systems like 
TIMS that permit engineering teams to be 
virtually collocated on a global basis. 

This means some big changes. “At 
LMSC’s Fleet Ballistic Missile program, 
we’ve pretty much done things the same 
way for 35 years,” commented Victorino. 
“Because of the short Thaad schedule, we 
had to think up new ways to do the same 
good job [as before].” Today, indications 
are that the TIMS system is doing a better 
job not only supporting a compressed sched¬ 
ule but also improving product and process 
quality and cost—improvements that arc 
likely to keep customers coming back. ■ 


ScoJl Wallact- is a BYTE technical editor. You can 
reach han on the Intemei or BIX at swailacel^ 
bix.com. 


Fractal Image Compression Reduces 
Whale-Sized Images To Guppy-Sized Files. 



Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 

Fractal compression files average between lOKB and 
32KB and display at barracuda speeds. These incred¬ 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it*s stills or full motion video, 
DOS or Windows, Iterated Systems* 
,OBI and .DLL family of toolkits will 
help you conserve your resources. 


Iterated Systems, Inc. 

_For ApomoNAL Information^_ 

TEL 800 437*2285 FAX: 404 840*0806 

5550A F^chtree Parkway Norcross, Georgia 30092 
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The perfect mate. 

Works hard. 
Has lots of energy. 
Never snores. 
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The TI TravelMate™ family of notebooks offers 
the perfect workmate to increase your productivity. 
Because different kinds of people have very 
different demands, we have created two series-the 
4000E and the 40(X)M-to meet your individual needs. 

Every member of the TravelMate family features 
a powerful 486 processor-up to 75MH2. Combined 
with monochrome or brilliant color displays, superb 
battery life, and a variety of configurations, you can be 
more productive even when you’re on the go. The Tl 
TtavelMate notebooks - there’s a perfect mate for you. 


of a notebook? Turn to the TravelMate 4000E 
Series. Pcirtner the TravelMate 4000E with TI’s 
Intelligent Docking System and you have the ulti¬ 
mate desktop PC replacement. Just insert any of 
the eight models of TravelMate 4000E notebooks 
into the Intelligent Docking System, push a button 
and the auto-load mechanism does the rest. Your 
TravelMate 4000E is now automatically configured 
as a desktop PC. It knows whether you have an 
external monitor, keyboard, internal modem and 


The perfect desktop replacement. 


The TVavelMate Notebooks 




Now there’s a perfect 


The TVavelMate E Series. 

Looking for the expansion capabilities of a 
desktop coupled with the portability and convenience 


TVavelMate E Series 


V Eight 486 models ranging 
from a 25MHz up to a racy 
IntelDX4^/75MHz 


▼ 4mm full-travel keyboard 
with a desktop feel, Microsoft 
EiallPoint™ mouse with 
QuickPort™ connection 


V Disk storage from 120MB 
to 455MB 


V Desktop Replacement: 
Intelligent Docking System 
with 6 ISA and 2 PCMCIA 
card slots as well as 4 drive 
bays for additions such as 
hard drives, CD-ROM, 
tape drives and more 




a »tndemart and the Intel Inside lofio is a registered trademark of Intd Coip TTavelMste and ‘Extending Your Reach wnh Innovauon" 
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from Texas Instruments, 
mate for everyone. 


V Four 486 models ranging from a 
26MHz to a racy lntelDX4'>^/75MHz 

V Built-in PCMCIA slot, integrated 
pointing device, SCSI II interface, 
16-bit sound, internal microphone 
and speaker, and a 16-bit MIDI port 

V Disk storage from 
120MB to 340MB 

V Portable CD-ROM 
Docking System option 
with a double-speed 
CD-ROM drive and 
built-in stereo speakers 


EXTENDING YOUR REACH 
WITH INNOVATION" 

Texas 

Instruments 


TravelMate 4000M Series. From the moment you 
see our TravelMate 4000M, you’ll appreciate 
how much performance it packs into its sleek new 
design and conveniently located integrated point¬ 
ing device. 

Add the light-weight, batteiy/AC-powered 
Portable CD-ROM Docking System and you have 
an integrated portable multimedia system. Now you 
can tap into the growing library of information 
and applications available on CD-ROM. Use tlie 
TravelMate 4000M as an incredibly powerful presenta¬ 
tion tool, training or auditing system and more - 
complete with sound and full-motion video capability. 

To find out how you can get together with the 
ideal TravelMate, just call 1-800-TI TEXAS 
(1-800-848-3927). We’ll help you find the perfect mate. 


TravelMate M Series 


other peripheral devices. When you’re ready to hit 
the road, simply click an icon and the system saves 
the files you’re working on, closes Wmdows™ and 
ejects your TravelMate 4000E. Then you’re on your 
way - that’s true desktop replacement. 

A new dimension in portable computing. 
The TTavelMate M Series. 

If you’re looking for a notebook computer that 
is multimedia-ready, T1 brings you the new 


are tradranarts ofTem fmajmenU. Window®, BaDPoint and QuickPWt are trademarks of Jificiwioft CorporaQon 0190411 
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You no longer need expensive, 
specialized equipment to add 
intelligence to your phone system. 
Using the new API standards TAPI 
and T5API, you can now link your 
computer or network to your 
phone system, opening up a wide 
range of applications. 
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W hen the starting time of a high-school football game 
changes at the last minute, administrators must is¬ 
sue a flurry of phone calls to the spoils community. 
In Denver, Colorado, a DOS-based PC running Dialogic tele¬ 
phony hardware and Telephone Response Technologies software 
largely automates the chore. It can even negotiate scheduling al¬ 
ternatives, according to Paul Kulas of Interactive Information 
Systems, whose partner ASO created the custom IVR (interactive 
voice response) system, "When an official gels a call from the 
IVR system about the change/* says Kulas, "he can agree to die 
new time or, at the touch of a key, decline hut volunteer for a dif¬ 
ferent game—causing the system to make still more calls.’* 
Computer telephony unites the two most essential business 
instruments—PCs and telephones—and it can’t come a moment 
too soon. Work-flow automation isn’t just about routing docu¬ 
ments, it’s about handling phone calls, too. Today you’re prob¬ 
ably working with the computer telephony equivalent of stone 
axes—voice mail, and maybe a PIM (personal information man¬ 
ager) ouidialer if your company’s PBX doesn’t get in the way. 
Soon, thanks to efforts by Novell, AT&T, Intel, Microsoft, Ap¬ 
ple, and a host of smaller vendors, you may enjoy much more 
powerful fonns of CTI (computer/telephone integration). It’s not 
a new idea. Corporate call centers have for years relied on intel¬ 
ligent telephony. Now call-control and voice-processing tech¬ 
nologies are moving down to departmental LANs and individual 
office and home PCs. 

No progress occurs in the computer industry without a standards 
battle, so it’s not surprising that computer telephony manifests it¬ 
self to many observers as a war between TAPI, the Intel/Mi¬ 
crosoft telephony API, and TSAPI, the AT&T/Novell telephony 
services API. In reality, the two are closer than partisans care to 
admit Moreover, neilher can directly support the kind of intelli¬ 
gent voice messaging used in the Denver sports program. 

Both TAPI and TSAPI focus on caH conirol. They enable 
computer contiol of dialing, answering, transferring, and con¬ 
ferencing. In PBX environments, they also support control of 
advanced features of digital telephones (TAPI) and the switches 
to which those siationsets connect (TSAPI), 

Call-Control Applications 

The most basic application of call control augments the 12 but¬ 
tons on your phone with a PC keyboard and a GUT screen. Why? 
Most of the features of PBX systems lie dormant because no one 
can remember the button sequences used to activate them, "Every 
transfer in the world begins with the same four words: if I lose 
you,” says Richard King, executive vice president and general 
manager of Novell’s NetWare Systems Group. In the case of 
BYTE’s AT&T Definiiy 
G3i PBX system, the 
description of its 
feature set fills 
two fat volumes. 

In an increas¬ 
ingly cutthroat 
PBX business, 
switch makers are 




highly motivated to ensure diat the features they compete fierce¬ 
ly to provide are in fact accessible to users. On the other hand, 
users actually depend on relatively few of these features and 
aren’t likely to invest in computer telephony just to simplify 
transfers and conference calls. 

Call control becomes much more interesting when the computer 
can delect the called or calling number and react appropriately. In 
the classic application of Caller ID, an incoming call triggers a 
screen pop that launches the application or loads the document 
needed to handle the call. "You ju,st can’t appreciate how great this 
is until you see it work for you,” .says Gary Andre sen, principal 
telecommunications analyst for Dataquest (San Jose, CA). 

Now that the FCC has ruled that long-distance and local car¬ 
riers must exchange Caller ID information—the deadline to com¬ 
ply is April 1995^—screen pops are ready to move beyond the 
1-800 call-ccmer environment into the realm of personal pro¬ 
ductivity. ‘The FCC decision will give small businesses the abil¬ 
ity to use calling-number information that used to be available only 
to large companies in the form of ANI [automatic number iden¬ 
tification] carried only on Tl lines,” says Ellis Hill, a cofounder 
and director of Rochelle Communications (Austin, TX), a lead¬ 
ing provider of Caller ID detection hardware, software, and de¬ 
velopment kits for DOS, Windows, 0$/2, Macintosh, and Unix. 

Will carriers meet the April 1995 deadline? It won’t be as 
haid as you might think. “When 1 called a fellow in Canada the 
Other day,” says Hilh "he picked up and said, ‘Hi, Ellis.’ I called 
Sprint’s product manager to congratulate him for passing the 
CPN [calling party number], and he said, ‘We’re doing what?’ 
Two weeks later, they shui it down ” Major carriers already op¬ 
erate the hardware and software needed lo transmit Caller ID in¬ 
formation, and, as Hill discovered, that feature can sometimes be 
enabled by accident. 

Other applications that cry out for call control are whiteboard 
products such as Fujitsu Networks Industry’s DeskTop Confer¬ 
encing and IBM’s Person to Person. These applications, which en¬ 
able a group of users to annotate shared documents across LANs 
and WANs (wide-area networks), assume that those users will also 
be connected through the phone network in a parallel voice con¬ 
ference. When these applications are enhanced with call control, 
users will be able to set up the voice and data layers of the con¬ 
ference in a single step. 

The most advanced call-control applications are power tools for 
sales and collection agents working 
in high-volume call centers. When 
you call an 800 number to place 
a credit-card order, an ACD (au¬ 
tomatic call distributor) routes 
your call (and perhaps your pur¬ 
chase histoiy) to the sales agent 
with the shortest queue. If you 
are delinquent in paying a bill, 
a predictive dialer cy¬ 
cling through a list 
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of deadbeats may call you. Only after you 
pick up and establish to its satisfaction that 
you’re not an answering machine will it 
connect you to a collection agent and send 
information about you to the agent's screen. 
As these tools find their way into the hands 
of smaller^ more mainstream businesses, 
you can expect better service in some cases 
and more efficient harassment in others. 

Ultimately, the richest applications of 
computer telephony blend call control with 
media control—^^that is, the ability to send 
and receive voice, fax, digital data, and 
perhaps video through a telephone con¬ 
nection once it^s established. There’s a 
lively debate about how the new call-con- 
irol APIs, which don't directly support 
media control, will intersect with the rapid¬ 
ly evolving voice-processing industry. To 
understand the terms of that debate, 
though, if s helpful to review the archi¬ 
tectures of TSAPI and TAPI. 


NetWare Telephony Services 

in the late 198Qs, products from DEC 
(CIT) and Rolm/IBM (CallPath) pioneered 
the use of a CTI link between a PBX and a 
host computer. Charles Jolissaint, now 
chief technical officer of Edify (Santa 
Clara, CA), holds a patent on the CallPath 
technology he developed while employed 
by Rolm. “The switch knew about the 
call/’ says Jolissaint, “and the host knew 
about the caller, so by marrying the two 
you could keep the call context displayed 
through a series of interactions with VRUs 
[voice-response units! various agents.” 

NetWare Telephony Services, which 
shipped May 16, recapitulates this theme, 
substituting a NetWare server for the tra¬ 
ditional mainframe and NetWare clients 
for the traditional terminals. Initially, tele¬ 
phony applications will run on two plat¬ 
forms: NetWare servers and Windows 
PCs. Additional clients will include Unix¬ 


Ware (now in testing), Macintosh, OS/2, 
and DOS. “You want to have the same 
API available to server and client appli¬ 
cations/* says Gerry Plummer, applica¬ 
tions development manager for software 
ACD vendor Teloqueni Communications 
(Billerica, MA), “and that*s a nice feature 
of the Novell aichilecture," 

AT&T’s Defmity was the fii3t PBX sup¬ 
ported in this way, but Comdial, Fujitsu, 
NEC, and other switchmakers (the notable 
exception at press time being Northern 
Telecom) signed onto the plan as well. 
AT&T claims that together these partners 
account for 70 percent of the U.S. PBX- 
connected business phones and 50 percent 
of the international ones. To support Net¬ 
Ware Telephony Services, a PBX vendor 
provides a physical link between switch 
and server and supplies one or two drivers 
(NLMs, or NetWare loadable modules) to 
control the link and map client requests to 
the PBX protocol. The requests that clients 
send to the telephony server NLM and that 
it passes along to the PBX driver conform 
to the CSTA (Computer-Supported Tele¬ 
communications Applications) standard 
denned by the ECMA (European Com¬ 
puter Manufaemrers Association). 

The CTI Link 

The nature of the critical switch-to-server 
link varies from switchmaker to switch- 
maker. Comdial requires no hardware (its 
DXP switch uses an RS-232 serial inter¬ 
face) and gives away the drivers, but it 
charges for the “key" that turns on the tele¬ 
phony services/CTI commands in the 
switch. AT&T, on the other hand, charges 
$ 1 500 for the communications board for its 
Definity system. That’s a fraction of whai 
you’d have paid just a year ago. Through¬ 
out the PBX industry, formerly prohibi¬ 
tive CTI link prices are in freefall, signal¬ 
ing the eagerness of switchmakers to attract 
PC-based telephony applications. 

Novel) says you’ll pay $75 to $200 per 
seat for NetWare Telephony Services, de¬ 
pending on the number of users (and not 
including the cost of the link). If you’re 
not running current PBX hardware and 
software, though, youTl need to upgrade, 
and that can be painful “1 have an AT&T 
System 75; it does a great job, but there’s 
no migration path/’ says Dave Straitiff, 
executive vice president of Voice Technol¬ 
ogies Group (VTG; Buffalo, NY), “Step¬ 
ping up to the Defmity can be a $30,000 
forklift upgrade." 

Even so, Novell argues, deploymcnl of 
NetWare Telephony Services is a central¬ 
ized, manageable exercise, and the costs 
can amortize over a large population of 
PCs. There’s no telephony hardware on 


Personal Computer Telephony 

Phone systems 



Applicattons 

Scresrvbased 
phone control 

Screen pop (with 
Callef lOJ 

Personal voice rmll 

Personal interactive 
voice response 


TAPI {orGeoPort on the Mac) altotvs a single user or small business to integrate the phiMie amt computer 
systems. This can be done using digital PBX or ISDN or analog P0T1S (plain old telephone system |. The benefits 
of personal computof telephony include user-coutrtHled Installation and personallsted service. 


Network Computer Telephony Computer systems 


Phone systems 


I Macintosh! 

n I 


First-party 

digital 



Applications 
Auto-aWendant 
Aud latex 
Fax on demand 
Voice mail 

Interactive voice response 
Switching 
Work flow 
Unilied messaging 
LAN/PBX directory 
integration 


In a network environment, tfieie is no direct phone/PC link. Instead, the two systems are linked via a 
telephony or voice server. Tetephony servers with d^al conneeikms to a switch can offer more soph^icaled 
call control than those with analog coitnections. 
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FURY 

of Hurricane 

TIFFANY. 

Without the costly 

GOVERNMENT 


THE WINDS are whipping into a frenzy 
and your senses are jamming on a brand new 
frequency. You're in the eye of Sound Blasterr 
where all the hottest games and software are 
made to be played. Sound 
Blaster sound cards set the 
sound standard. And with 
Sound Blaster 16 SCSI-2'^ 
and Sound Blaster 16 MultiCDT you get 
16-bit super-realistic audio quality. So, call 
1-800-998-5227 and crank up your wildest 
CDs or venture into the hurricane from hell. 
But if it gets too heavy, be prepared to evacuate. 

creative: 

CREATIVE LABS, INC. 
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Finally. A single system combining workstation power with PC personality — the personal 
workstation from Intergraph •Performance and power of a workstation •Personality, 
compatibility, and affordability of a PC •Productivity tools integrated with advanced 
technical applications •Popular, easy-to-use Microsoft Windows operating environment 
•Professional display technology and the industry’s broadest monitor selection •Packaged, 
ready-to-run systems with built-in networking and graphics •Path for growth as your 
computing needs expand •Perfectly designed for a safe and comfortable work environment 
Powerful, but personal A family ofpersonal workstations from Intergraph. 



• 512 KEexiemal cache *High-pe^onmnce5D graphics aaelerators ^16tQ256MEmtmiainmnory 
• Choke ofsingk and dual 17-, 20-, 21-, and 27-inch color display ^sterns with up to 16.7 million colors 
*540MB, 1CB, or 2 GBFasl SCSI-2 disk * Integrated Etbemet *55dnck 1.44 MS flop^ disk drive 
* CD-ROM *EPA Ener^f Star compliance *3year limited warranty 
• Worldwide sales, service, and support 


For more information or the number of a sales representative 
or business partner near you, caU 800-345-4856. 
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Home financial services citibank has 

joined forces with 
Philips Home Ser¬ 
vices to deliver fi¬ 
nancial services via a 
screen phone. Home 
customers can use 
the pull-out keyboard 
and menus shown on 
the Philips phone’s 
LCD to perform bank 
transactions. 



the desktop, as is typical of TAPI, 
so you avoid the cost and consider¬ 
able hassle of installing that hard¬ 
ware. “During our beta test, we just 
E-mailed users the client software 
and instructions they needed to get 
up and running,” says Novell prod¬ 
uct-line manager for NetWare Ser¬ 
vices Scott Wells. 

With TSAPl, the connection from 
phone to PC is logical, not physical. 

When you log in, you create a map¬ 
ping between your Ethernet and 
phone addresses. That association 
synchronizes CSTA traffic flowing 
on the LAN with telephony traffic 
flowing on the PBX. When you log 
in from elsewhere than your desktop PC, 
you can supply the extension of the closest 
phone and so preserve telephony services. 

What about remote u.sers dialed in to 
the LAN? Off-premise PBX extensions 
exist, but they’re expensive and not mobile. 
Art Schoeller, AT&T’s market director 
for client/server telephony, recommends 
instead that the remote user dial in to the 
PBX using a feature that enables the phone 
to appear as a station on the switch. “It’s 
analog, so you don’t get all the goodies,” 


says Schoeller. But standard features are 
available, and he points out that when you 
need to set up a conference call from a ho¬ 
tel, you’ll save money by using the ser¬ 
vices of your own PBX rather than tho.se of 
the network. Note that with TAPI, you’d 
need a digital telephony driver for the of¬ 
fice and an analog or ISDN one for the 
road. A TSAPl client doesn't need a tele¬ 
phony driver at all, because it shares the 
one that’s in a NetWare server. 

The Novell/AT&T approach supports 


third-party call control. That means 
a third party—a human or software 
agent—can establish connections on 
behalf of two or more other humans 
or software agents. TAPI, by con¬ 
trast, emphasizes first-party call con¬ 
trol, which means that the initiator 
of a call is also necessarily a party to 
the call. Third-party call control 
flourishes in production call centers, 
where software agents often initiate 
and control calls. 

How important is this technique 
for ordinary office environments? 
That’s the subject of another lively 
debate (see the text box “First-Party 
vs. Third-Party Call Control”). What 
is clear is that, given direct access to the 
state machine that the switch uses to repre¬ 
sent call progress, connections, and other 
events, programmers can endow third-par¬ 
ty call-control applications with sweeping 
supervisory power. With that power comes 
responsibility. A malicious TSAPl client 
could be a formidable wiretapper. Novell 
therefore extends NetWare security into 
the telephony services realm, defining new 
call-control privileges and supplying an 

admini.strative tool to manipulate them. 

continued 


First-Party vs. Third-Party Call Control 


VTG’s Scorpion Platform Architecture 


W hile developers of voice-processing servers generally agree 
that first-party call control can do almost everything third- 
party call control can do, they prefer the third-party method when 
it’s available. Until recently, because 
of the high price of CTI (computer/ 
telephone integration) links, it hasn’t 
been. PC-based voice servers such 
as those from Active Voice, Ap¬ 
plied Voice Technology, and Sim- 
pact have traditionally connected to 
PBXes in the same way that analog 
phones do. 

Asked to connect two parties to¬ 
gether, these voice servers do what 
you would have to do—they dial 
one party, then they dial the other, 
and then they make the connection. 

This procedure ties up costly dial- 
out ports, and it can take a number 
of seconds to accomplish. With 
third-party control such as TSAPl 
affords, you spare the ports and can 
make the connection in a fraction of 
a second. 

Superior monitoring of call prog¬ 
ress is another advantage of third- 
party call control. Telephony servers 
operating from a first-party per¬ 
spective analyze the status of calls 



VTG’s Scorpion digital phone emulator makes use of the TAPI 
architecture. It combines a phone, a fax modem, and a sound device 
on one card. Three key APIs—^TAPI, WAV, and the AT modem 
command set—are supported. 


indirectly, by listening for DTMF tones, and they lose control of the 
calls that they transfer. Servers that have a CTI link can know 
everything that the switch knows about the status of a call, and 

they can stay in the loop after con¬ 
necting two parties, awaiting further 
instructions. 

This conventional wisdom may 
be changing- The messaging proto¬ 
cols spoken between digital phones 
and PBXes can be fairly rich. With 
Voice Technologies Group’s digi¬ 
tal phone emulator, a telephony serv¬ 
er running TAPI (perhaps a Win¬ 
dows NT machine) could effect a 
fair bit of control over the switch. 
Installing such a telephony server 
would be as simple as adding a dig¬ 
ital phone — and a lot less scary than 
putting in a CTI link to the PBX. 
However, consultant Jim Burton, 
president of C-TLink (Boston, MA), 
points out that switchmakers have 
reason to be wary of opening up to 
VTG. “If you took the top four 
phoneset interfaces and put them on 
a Dialogic board,” he says, “you’d 
have four PBX vendors with good 
reason to worry about their voice- 
mail business.” 
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Bringing software into the world is a little 
like bringing up children. You always 
know where tliey start, but you seldom 
know where tltey’il end up. These days, 
with illegal use of software so common, 
concerned developers have good reason to 
worry about the products of tlieir tabor 
That's where HASP*-The Professional 
Software System, 
comes in. 

Like a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your 
software wherever it 
goes. With HASP there, 
your software won't run out of 
controL Witliout HASP, in fact, your 
software won’t run at all. 


For developers, HASP provides the higliest 
level of security and reliability. For 
legitimate users, tiASP is a friendly and 
trajisparenl solution. Once connected, they 
won't even feel it’s there. 


And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

The HASP family of software protection 
products. Because software developers have 
enough sleepless niglits already. 

Since 19B4, nearly one million HASP keys 
have enabled thousands of software 
developers, in more than 60 countries, to 
protect their software. 

Get ^rious about software protection. 

To find out why HASP is the fastest 
growing fomi of software protection in the 
mdustry; order your HASP evaluation 
package today. 


ALADDIN 


The Professional's Choice 

North Ataddm Software Security Inc 

Ainerica iTie Kmpi r? State Bui IdJ ng 

350 Fifth Avenue, Suite 7204 
NewVotkNYlOim, USA 
Tel: (800) 2234277 
212-564 5678 
Fax; 212-5643377 

Aladdin Knowledge Systems Ltd, 

15 Beil Oved St., Tel Aviv, Israel 
P.O.Box 11141, Td Aviv 6l 110 
Td; 972-3-5375795 
Fox; 972-3-5375796 

Franoe Aladdin France SA 

TH:33 I40S5 9«85 
^ 33^33141219056 


International 

Office 
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This central admin- 
istralion is an advan¬ 
tage. However, while 
ii clearly invites vari¬ 
ous kinds of directory 
synchronization, none 
is automatic. TSAPI 
clients running on Net¬ 
Ware 4.x» for example, 
will likely want to use 
the NDS (NetWare Di¬ 
rectory Service) as a 
company dialing direc- 
toi^. The clients can be 
programmed to do so, 
but the TSAPI diem li¬ 
brary doesn't natively 
support NDS or any 
other directory service. 

Nor does it provide a 
standard address-book 
mechanism like those 
supplied by VIM (Ven¬ 
dor-Independent Mes¬ 
saging) and MAPI in 
the E-mail world. Nei¬ 
ther does TAPI, by the 
way. Both telephony 
APIs can, of course, 
call VIM, MAPI, or 
other address-book ser¬ 
vices, but these mech¬ 
anisms aren’t standard, 
as they are with the E-mail APIs, 

Another interesdng possibility is joint 
administration of the PBX and NetWare 
directories'—potentially a major lime- 
saver. Applications can be written to syn¬ 
chronize the two, but that's not a standard 
feature of the system today. It probably 
couldn't be, given the diplomatic gulf that 
can separate admini.strators of voice and 
data networks. “Depending on who’s car¬ 
rying the keys to the closet, you tie the 
phone to the LAN or vice versa," says Jeff 
Hafer, telecommunications manager for 
electric utility company GPU Service 
(Reading, PA), "In some cases, it'll be like 
Iran and Iraq," 

Windows Telephony 

Jointly developed by Intel and Microsoft, 
TAPI uses the now-familiar WOSA (Win¬ 
dows Open Services Architecture) for¬ 
mula, A system extension, TAP I. DLL, 
presents a common telephony API to ap¬ 
plications developers. The TAPI layer, in 
turn, talks to one or more service providers 
that translate common requests into the 
protocols used by various flavors of tele¬ 
phony hardware. The sample service pro¬ 
vider that comes with the TAPI SDK (Soft¬ 
ware Development Kit; released in late 
November 1993) controls Hayes-compat¬ 


ible modems using AT 
commands. 

A variant {which 
Microsoft made avail¬ 
able on CompuServe) 
works with so-called 
AT-hV modems like 
ZyxersU-l496E. Like 
the more powerful and 
sophisticated Dialogic 
and Natural Microsys¬ 
tems boards, these mo¬ 
dems can receive and 
transmit voice and the 
DTMF (more com¬ 
monly, Touch-Tone) 
signals used in analog 
telephony. The + V re¬ 
fers Id the ISO exten¬ 
sions to the Hayes AT 
command set u.sed to 
control the modems’ 
telephony features. 

PBX vendors and 
third parties arc also 
working to develop 
TAPI service prov iders 
for devices that emu¬ 
late the digital phones 
that connect to PBXes; 
in these cases, trans¬ 
parently to the TAPI 
application, calLcon- 
irol messages are out-of-band digital 
signals instead of in-band DTMF tone.s. 
Other products for which TAPI service 
providers exist or are being written are 
DSP-based (digital signal processor) mul¬ 
tifunction boards such as Sierra Semicon¬ 
ductor’s WaveFax, National Semicon¬ 
ductor's TylN 2(XK), and IBM's MWave. 

Novell argues that TAPI is limited by a 
requirement for local telephony hardware 
and a restriction to first-party call control. In 
principle, that argument is wrong. Nothing 
prevents a TAPI service provider from send¬ 
ing requests across a network to a call-con¬ 
trol server that talks 
to telephony hard¬ 
ware, perhaps even 
on a third-party ba¬ 
sis, "We proved that 
at the Computer 
Telephony show," 
says Microsoft’s 
product manager for 
TAPI, Charles Fitz¬ 
gerald. “We showed 
TAPI applications 
front-ending Q,Sys 
Litemational’s Call- 
Producer [a LAN- 
based telephony 
server]." In practice. 


however, Novell’s claim is largely true, 
TAPI, like the Macintosh Telephone Man¬ 
ager, focuses more on the desktop or small 
office than on the enterprise (see the text 
box “Macintosh Telephony" on page 89). 

Will TAPI integrate with TSAPI? Vir¬ 
tually everyone interviewed for this story 
expects that it eventually will. Clearly, if 
TAPI can be made to talk to a Q.Sys sei-v- 
er, it can be made to talk to NetWare tele¬ 
phony servers as well. Until then, TAPI 
and TSAPI will tend to gravitate toward 
opposite poles, "We see TAPI serving the 
home user or small business, or maybe 
providing personal voice mail within a 
larger corporation," says Rod Kuhn, lead 
softwiire engineei at Active Voice (Seattle, 
WA), a vendor of voice-processing servers 
and applications, "At about 25 users, 
iliough, people will start to look at justi¬ 
fying costs by using |Novell’s) telephony 
service.s." 

Note, though, that TSAPI won’t be an 
option in all PBX environments, nor is it 
yet supported on any Centrex system. 
Sv^itchmakers typically offer a family of 
products, i ncIud i ng low-end key systems , 
various PBXes, and possibly Centrex sys¬ 
tems as well. Because only the top-of-the- 
line PBXes will initially suppon NetWare 
Telephony Services, PBX vendors are 
looking to TAPI as a way to bring the oth¬ 
er members of the product family into the 
fold. "With a seivice provider that makes 
the PC look like one of our digital sta- 
tionseis," says Michael Gough, director 
of marketing for Comdial Enterprise Sys¬ 
tems (Charlottesville, VA), "we'll have a 
solution from our basic 408 (four lines, 
eight stations) key system all the way up to 
our224“porl DXP switch." 

The technology Comdial needs to deliv¬ 
er TAPI support is coming from VTG, de¬ 
veloper of the Scorpion platfomi, a fami¬ 
ly of board-level products tliat will emulate 
a variety of digital stationsets and native¬ 
ly support others, the first being Comdial's. 

"We've taken that 
work and pul it into 
a TAPI context,” 
says VTG’s David 
Siraitiff, "The base 
design gives you 
TAPE integrated 
with Microsoft 
sound and 14.4- 
Kbps fax/modem 
capability on a sin¬ 
gle ISA board," 

Lines and Phones 

Two abstractions 
are central to TAPI: 
the line and the 


Healthcare 



Aetna Life & Casualty (Hartford, CT) 
sets up voice-response lines fior small 
businesses, whose employees can 
call to get claim or spending-account 
status. company also manages 
pension funds for other businesses. 
Employees in those businesses can 
call a voice-response line to check 
the status of the fund or select other 
investment options. Aetna's own 
employees use voice response to 
enter time-card information and for 
benefits enrollment. 



Phones are becoiitirtg optimized for Interactioii with 
comiPutor systetns. The Ptiilips PlOO screen phone, for 
example, provides an LCD and a poB^oat keyboard. 
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CllStOiltOI' SUppOft Compaq Computer customers can get 

faster, better on-ltne support by 
typing in their cifstomer lEh using 
their phone's keypad. The IDs are 
routed to a customer database 
on the networhp which telis the 
PBX which customer-support 
agent it should route the call to. 
That agent can then immedtateJy 
call up on his or her computer 
screen all the appropriate back¬ 
ground on the customer. 



phone. Line devices (c.g., 

AT+V modems, PBX inter¬ 
face modules, and ISDN 
cards) supply one or more 
communications channels. 

Much of TAPI is concerned 
with call control, so most of 
the functions operate on line 
devices. But unlike TSAPL 
TAPI applications can also 
wield considerable control 
over feature-rich phone de¬ 
vices* Functions that oper¬ 
ate on phone devices can 
control the volume and mut¬ 
ing of speakers or the gain 
of microphones {in handset^, 
headsets, and speakerphones), read and 
write the display of a phone equipped with 
one, and even reprogram a phone by down¬ 
loading instructions or data into its mem¬ 
ory. “Tt's very complete. T was surprised to 
see how thoroughly they’re supporting ail 
the things you find on the various feature 
phones,’’ says Edify’s Jolissaint. 

One consequence of the TAPI approach 
is that the phone can serve as a WAV au¬ 


dio I/O device and can be used for a vari¬ 
ety of purposes. "For example, 1 can ring 
your phone independently of the PBX to 
announce an incoming message,” says 
David Straitiff* Phones are ubiquitous and 
private. If you’re sitting in an open cubicle, 
you’ll probably want to play back your 
voice mail through your phone handset or 
headset, not a pair 
of Labtec speakers 


hooked to a SoundBlaster. 
Altemadvely, you might diS’ 
pense with the phone entire¬ 
ly and attach a headset di¬ 
rectly to the TAPI board, 
although that means that 
your phone won’t work if 
Windows isn’t running* 
How can TAPT call-con¬ 
trol functions play voice- 
mail messages? They can’t, 
but the Windows wave au¬ 
dio functions can. TAPI does 
offer a function, 1 i n eGet ID, 
that you can use to extract a 
handle to the wave device 
associated with a line de¬ 
vice—for example, the sound component 
of a Zyxel modem or a VTG Scorpion 
board. The API of choice for data or fax 
media streams is, at the moment, the ad¬ 
mittedly inadequate Hayes AT command 
set. Microsoft says that the improved com¬ 
munications driver forthcoming in Chi¬ 
cago (Windows 4) will offer a superior 
APT for data and 
fax modems* Radish 


GeoPort Architecture 


Macintosh Telephony 


A pple began developing its vision of 
personal computer telephony in the 
mid-l9K()s and released the MTA (Macin¬ 
tosh Telephony Architecture) in 1991, long 
before TAPI orTSAPl surfaced* One piece 
of MTA, the Telephone Manager, offers 
call-control services: another, die Telephone 
Tool, maps call control onto various kinds 
of telephony hardware. The crown jewel of 
MTA, though, is a suite of telephony Apple 
Events that abstract the Telephone Manag¬ 
er APIs and radically simplify the develop¬ 
ment of telephony-aware applications. 

All this should have led to an explosion 
of telephony applications for the DSP- 
equipped (digital signal processor) AV 
Macs, which also come with PlainTalk, 
Apple’s well-regarded text-to-speech and 
speech-recognition technologies. But while 
Telephone Tools have long existed for mo¬ 
dems, ADB-based (Apple Desktop Bus) 
analog phone adapters, and even the Inie- 
Com switches in use at Apple, the AV Macs 
shipped without Telephone Tool support 
for the GeoPort I'elecom Adapter* or phone 
p(nh til at connects diese machines to analog 
phone lines. Lacking that support—which is 
now imminent, according to Michael Bay¬ 
er, Apple’s personal communications evan- 
gehst-“AV Mac developers couldn’t ex¬ 
ploit the Telephone Manager APIs or the 


telephony Apple 
Events in POTS 
(plain old tele¬ 
phone system) 
environments. 

Also imminent 
are PBX-oriented 
GeoPort phone 
pods, which will 
unlock the tele¬ 
phony capabilities of the Power Macs now 
flooding into corporate settings* Applica¬ 
tions such as screen-based phone control, 
screen pops, database-driven dialing, IVR 
(interactive voice response), and fax on de¬ 
mand will become increasingly common 
on individual Mac systems. 

What's less clear at the moment is how 
Macs tap into server-based telephony. "Ap¬ 
ple has created very slick, powerful APIs 
for desktop telephony,” says Peter Durlach, 
vice president of product development for 
Articulate Sy.siems, developer of Voice 
Navigator and Power Secretary, "hut the 
classic voice telephony applications—voice 
processing. IVR—are inherently server- 
based, and there’s been no good way to con¬ 
nect to PC voice hardware sitting on the 
network.” That situation may change soon, 
however. Apple’s Bayer says that a forth¬ 
coming Telephone Tool will connect Macs 


Each adapter vendor 
creates its own adapter 
handler—a software 
device handler—for its 
own hardware* AJihoiigh 
the adapter hardware 
might be the same across 
platfnmiSi each ptatform 
will require its own driver. 
The GeoPort serial driver 
handles all data streams 
and b specific te a given 
host. Real-time services 
require a reahtime engine, 
usually a DSP in non- 
PowerPC Macs. 


to Dialogic’s AppServer via Ethernet 

Apple’s biggest contribution to comput¬ 
er telephony may turn out to be GeoPort* a 
2-Mbp*s serial interface that can handle 
dozens of simultaneous data streanis, 'rfhink 
of it as a turbocharged version of Apple’s 
existing serial port implementations,” says 
Mark Orr, Apple’s GeoPort business man¬ 
ager *There’s considerable headioom above 
2 Mbps* The speed of implementation is 
really up to the host. GeoPort has the intel¬ 
ligence to negotiate the fastest host-sup- 
ported transfer,” 

GeoPort seems likely to become a stan¬ 
dard telephony interface not only on Macs 
but also on 80x86 PCs, That’s great news 
for PBX vendors who want to create desk¬ 
top telephony hardware. The same GeoPort 
phone pod will be able to support TAPI ap¬ 
plications on a Windows PC and Telephone 
Manager applications on a Mac* 


Nartive operating-system APIs 


Beat-time services 
(POTS, modem, 
fax. and sound) 


Adapter handler ■ 



Geo Po rt seria 1 driver 1 


GeoPort connector 



Telephone line T e lephone han d set 
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Communications Systems’ VoiceView 
technology, which enables alternate voice 
and data exchanges on a single line, is 
widely expected to become another im¬ 
portant transport that TAPI applications 
will use to exchange data. 

Another TAPI function, 1 i neMoni tor - 
Media, enables an application to distin¬ 
guish among incoming voice, data, fax, 
and other types of calls. (Service providers 
will also classify incoming calls.) This 
ability to classify calls supports a model in 
which multiple telephony-aware applica¬ 
tions may be active concurrently. A well- 
behaved TAPI answering machine might, 
for example, register intere.st in voice calls. 
When it detects an incoming fax, it passes 
the call along to a registered fax applica¬ 
tion; the fax program, in turn, passes voice 
calls to an application that wants them—in 
this case, the answering machine. 

Although Novell plans to add an arbi¬ 
tration mechanism for workstations in the 
future, TSAPI presently lacks an analo¬ 
gous concept of multiple cooperating appli¬ 
cations. Is that a problem? Not according 
to Paul Gasparro, CEO of Aurora Systems 
(Acton, MA). Aurora’s FastCall is mid¬ 
dleware that sits below applications but 
above various telephony APIs, including 
TAPI, TSAPI, AT&T’s PassageWay, and 
Northern Telecom’s Visit. “We link the 
API to the application,’’ says Gasparro, 
“and we route calls according to rules you 
specify—if it’s my stockbroker, do one 
thing; if it’s my wife, do another.’’ TAPl’s 
model for cooperating applications is 
somewhat anarchic. Gasparro argues that 
users will inevitably elect one application 
or middleware component to impose sys¬ 
temwide order. 

What is Intel’s relationship to TAPI? 
The codeveloper of the standard has 
dropped off the radar screen for the time 
being. Widely rumored to have been de¬ 
veloping a line of PC telephony hardware 
whose potential TAPI would unlock, Intel 
is now running deep and silent. “Look at 
the products we already have [ISDN video- 
conferencing, fax modems],’’ .says Intel 
public-relations manager John Jackson. 
“Clearly these will benefit from TAPI.’’ 

Real-World Computer Telephony 

While people in the computer telephony 
business invariably applaud the arrival of 
TAPI and TSAPI and pledge to support 
them, the fact is that neither has yet to 
make much impact on an industry that was 
already thriving rather nicely without them. 
Telephony hardware from Dialogic, Nat¬ 
ural Microsystems, Rhetorex, and others 
has been finding its way into a variety of 
PC-based applications. 


The InfoLine au- 
diotex system recently 
installed by my local 
small-town newspa¬ 
per, the Keene Sen¬ 
tinel (Keene, NH), is 
one example. 1 can 
call for weather or 
sports information 
and, more interesting¬ 
ly, the public library’s 
children’s story of the 
week or the humane 
society’s narration de¬ 
scribing the animals 
available for adoption. 

A 486-bascd DOS PC 
with a 525-MB drive 
and a pair of four-line 
Dialogic cards man¬ 
ages 42 hours of voice 
files. There’s also a 
priority line so the 
school superintendent 
can record announce¬ 
ments on snowy morn¬ 
ings. A linked PC pro¬ 
vides Associated Press 
stock quotes. 

Speech-recognition 
capability means that 
rotary callers can 
make selections by 
speaking at a prompt. 

This humble use of 
speech recognition 
(along with slightly 
more sophisticated 
ones that, for example, 
allow data entry) is 
currently one of the 
most practical, of ben¬ 
efit to the 10 percent to 20 p>ercent of U.S. 
phones with rotary dialing and to the much 
higher percentages of rotary phones in 
many other countries. “We can also for¬ 
ward calls, collect messages, and conduct 
surveys on behalf of information provid¬ 
ers,’’ says InfoLine audiotex manager and 
account executive Jon Fo.ster. 

What’s in it for the SentineP. It sells the 
ads that callers must listen to before hear¬ 
ing most .selections. Evidently, that’s not a 
major detenent. In a local exchange area 
with a population of 70,0()0, the system 
handles 1000 calls a day. 

IVR—essentially database lookup us¬ 
ing Touch-Tone input—is increasingly a 
method of choice for companies that need 
to transmit information to their employ¬ 
ees or to customers and vendors. Need the 
CMOS drive table settings for a disk drive? 
If you’re lucky, the vendor runs an IVR 
system that can speak the information to 


you seven days a 
week, 24 hours a day. 
A variation on this 
theme is fax on de¬ 
mand. In this case, 
your Touch-Tone in¬ 
put yields a fax, per¬ 
haps one that illus¬ 
trates jumper settings 
on a board. Nowadays, 
i customer service is al- 
I most entirely delivered 
through the telephone, 
and the quality of that 
service is a key com¬ 
petitive factor. Com¬ 
panies that thought¬ 
fully and effectively 
deploy computer tele¬ 
phony will have hap¬ 
pier customers. 

We’re only begin¬ 
ning to tap the poten¬ 
tial of computer tele¬ 
phony to streamline 
business operations. 
At General Electric, 
another application 
built by Interactive In¬ 
formation Systems 
(using Telephone Re¬ 
sponse Technologies’ 
tools) automates work 
flow in GE’s property 
management division. 
GE, which owns thou¬ 
sands of properties 
around the country, 
had been requiring re¬ 
altors and contractors 
to file reports and com¬ 
pleted work orders by 
mailing or faxing them back to the cen¬ 
tral office for data entry. “We changed it 
completely,” says Paul Kulas. Now the 
field workers do much of that data entry 
themselves via Touch-Tone input. “And 
they love it,” says Kulas, “becau.se they 
get in.stant confirmation that they’ve start¬ 
ed the process that cuts their paycheck.” 

Edify’s Electronic Workforce is anoth¬ 
er toolkit that puts voice and fax response 
at the service of work-flow automation. 
Server-based agents, coded using a visual 
programming language, can process Touch- 
Tone E-mail and fax input, look up infor¬ 
mation in databases, send faxes and E-mail, 
and pump information into DOS-, Win¬ 
dows-, and OS/2-based applications. In a 
typical application, a customer calls in and 
places an order via Touch-Tone input. The 
agent running on the OS/2 server might 
check the availability of the ordered item 
via an Oracle query, fax a confirmation to 


Mail order 



Gateway 2000 is looking into the 
possibility of using CTI (computer/ 
telephone integration) to automate 
order-status queries. Richard Birken- 
beuel, MIS director for Gateway, is 
examining a voice-response system 
that asks the caller for his or her 
order number, ZIP code or other 
confirming information, and any 
other required information. No 
human would need to be involved at 
Gateway’s end to check order status. 
Where interaction with a person is 
required, the system would first 
get the necessary information from 
the customer and route it with the 
connection to the agent. That in¬ 
formation would then ^‘populate” 
the agent’s screen so that he or she 
could immediately deal with the 
customer. 
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Hardlock. The art of individual 



software protection. 




With today's fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increa¬ 
singly important to protect 
software products against 
piracy. 

Since 1985, FAST Electro¬ 
nic has sold over 1.000,000 
software protection modu¬ 
les. Its product name, 
Hardlock, has become sy¬ 
nonymous with software 
protection through hard¬ 
ware. Transparent, compa¬ 
tible, daisy-chainable, pro¬ 
grammable, hackproof. 

No wonder that the Inter¬ 
national press qualified it as 
a very high quality product. 


Software protection as 
unique as your software. 

Today, a software protec¬ 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the paraJlel inter¬ 
face? Then, Hardlock E-Y-E, 
which can be individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Perhaps you'd prefer to 
protect your software with 
an add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 

There's no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an outstan¬ 
ding price/performance ratio. 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec¬ 
tion products. 



Programmable, algodttimlc resporrae 
and memory cation - 
aJi in one. 

Hardtack E-Y-E tned and tested by 
a mllton customers. 


Order your evaluation package today ! 

Contact B. Ajari at Fast Electronic qt one of the offices below ; 


UK: 

Magnifey© 

T 0 I: -+44^71-2218024 
Fax:++44-71-7923449 
France: 

FAST Bectronic S.A.R.L 
Tel: ++33-1-48837811 
Fax: ++33-1-48839734 
Spain/Portugal: 

Fast Iberica S.L 
Tel: ++34-1-7253626 
Fax;++34-1,7267219 


Italy: 

Techne S,R.L 
Tel: ++39-59-440690 
Fax: ++39-59-440720 

BeNeLux; 

Crypgys Data Security 
Tel: ++31-1830-24444 
Fax:++3M 830-22848 

Greece: 

Fast Hellas AE 

Tel :++30-1-6893 675 

Fax:++30-1-6854 624 


Finland: 

Fast Rnland Oy 

Tel :++358-0-5611 001 

Fax:++358-0-5611 006 

Hungary: 

Szki Recognita Corp. 
Tet: ++361-2Q1-6925 
Fax:++361-201-7607 

Croatia: 

GAG Electronic 
Tel; ++33-41-315794 
Fax:++38-41-333510 


America/Far East: 

Glerxx) Engineering Inc. 
Tel: ++1-708-808-0300 
Fax:++1-708-808-0313 


HFfBT 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, 80336 Munchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 9B 00-40 
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Voted most reliable by 3-to-1 


In a recent poll by PC 
Maga 2 dne’s MagNet, 
APC was voted the 
most reliable UPS 
manufacturer by a 3- 
to-1 marein. That's 
dependaoility that will 
see you though years of 
unmatched power 
protection. 


APC 


Tripp 


MAGAZINE 


When all else feils 


T here are three types of computer 
users: those who have lost data due 
to a power problem, those who are going 
to, and those who have protected them¬ 
selves against the inevitable surge, black¬ 
out or brownout with the most reUable 
UPS they can buy: Back-UPS by APC. In 
fact, editors and users alike agree that if 
your system demands absolute reliability, 
you can depend on APC Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 


failure will occur, but when. Whether due to 
construction, wiring, weather, other office 
equipment, or accidents, power problems 
are as inevitable as death and taxes. That’s 
why you need instantaneous battery backup 
power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about 
lightning, rest assured that 
when measured using the 
ANSI/IEEE 587 Cat¬ 
egory A test wave, 
Back-UPS are 
superior to 


Back-UPS 
4 0 0 


Audust 1993 
APC Back UPS 1250 








O 1994, APC Back-UPS, PowcrChuw a 





























“A/( other brands of UPS die reguktrly in this 
light fling prone environment. My APC wonH 
said Paul Sisiliit Systems Analyst^ City of 
Port St. Lucie . *^With other brands^ users don*t 
find out until it is too late. The pou/er 
interruptions here are ve^ hard to live with. 
The other brands are dying off. Typically they 
last rust beyond their warranty period. My 
Back-UFS is going on three years...no other 
brand is as rmiabfe. 



Dow knows first hand about Back-UFS 
reliability: "Jf ought to be against the law to 
buy a computer without an APC Back-UPS 
250.1 recently had a direct lightning hit right 
outside the house...my computer never blinked. 
p.ach morning I get a surge down the line and 
both AFC's hate it - they simultaneously "holler 
"n clamp’ while my "Brand T’ quietly sleeps in. 
I've relegated that unit to non-critical 
househM stuff like my VCP." 



Andrew Wargo, Manager at Baxter Land 
Companyf tried two other brands before Back- 
UFS. "One lasted a few daySi a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! J then bought my Back- 
UFS for less than half of what 1 had paid for 
the others. Ws*ve purchased three more Back- 
UPS and for the past 14 months they've been 
just hummin ' away on the same power line that 
was eating the other brands alive!” 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$255000 Lifetime Equipment Protection 
Guarantee. 

If you’re protecting a network server 5 a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWarej Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System? and more, so your data 
is safe whether the system is attended or not* 
(PowerChute software and interface kits 
sold separately*) 

And since data processed 
on networked clients needs 
protection too, the $139 
Back-UPS 250 provides an 


MADE IN 




1 Back-UPS [R to L) Application Su 

gg. List 1 

250 

LAN nodes, internet hardware, POS 

$139 

400 

Desktop 486. 386 systems, servers 

$229 

450 

Tower 486. 386 systems, servers 

$279 

600 

Heavily configured systems, CAD/ 



CAM workstations 

$399 

900 

Multiple systems, longer runtime 
applications 

$599 

1250 

Multiple systems, LAN hubs, 



small minis, telecom ecuipment 

$799 



iMore than 



Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including four consecutive LAN 
Times Readers Choice awards... 







economical solution for all your LAN work¬ 
stations* 

Discovering how essential Back-UPS 
protection is can be hard***if you wait for 
the next storm to roll through* But discov¬ 
ering how afforable it has become is easy. 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC* With more 


awards than all other 


AWARD-WINNING FEATURES 


backup power beats 
blackouts and brownouts 

Unmatched lightning (tested to ULI449) 
and surge protection for maximum 
hardware safety 

Netufork-grade line conditioning and EMI/ 
RFI filters prevent glitches 

LAN Interface (on Back-UPS 40Q and up) 
provides automatic shutdown ro all major 
OS: Windows, NT, NetWare, LAN Server, 
LANManageft LANtastic,Umx, OS/2, 
Vines, AppleShare/System? and more. 

Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually tequire an 
electrician's visit to diagnose. 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind 

2 year warranty and full safety approvals 

S2S,00Q Lifetime Equipment Protection 


WINDOVS lwtd(S0d 
COMRVraLE * 


LI 


i-u 

L Soliiiis 


brands combined, field- 
proven reliability, and a two 
year warranty, Back-UPS 
are power protection you 
can purchase with confi¬ 
dence* 






AMERICAN POWER CONVERSION 

> 800-800-4APC 


APC ElflOPE mumo t asia/pacific FA3t / 

L AWEIUCA 401-789^771 / Ompiacr™; GO APCSUPPORT 
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Report filing 

General Electric^s 
pmperiy management 
division has automat¬ 
ed report filing for 
its realtors and con¬ 
tractors. These agents 
now call in and enter 
their reports using 
Touch-Tone input. 



the customer, send a Notes mail 
message to the product manager, 
and insert a record describing the 
caller into a telemarketer's Act! 
iead-tracking database. 

Still another platform for de¬ 
veloping telephony applications 
is Lotus Phone Notes. A joint ef¬ 
fort of Lotus Development and 
SimpacL Associates (San Diego, 

CA), Phone Notes evolved from 
SimpacLs Remark LANCIient 
and PhoneClient, which integrate 
voice into Notes documents. 
LANCIient uses the phone as a convenient 
I/O device and the isochronous PBX sys¬ 
tem as an effective transport. When you 
begin recording an annotation, LANCIient 
signals the Remark Voice and Telephony 
server, which instructs the PBX to ring 
your phone. The voice server then records 


what you say in files that it controls or, 
for portability, in Notes databases. 

With Phone Notes, further integration 
between Notes and the Remark server en¬ 
ables the development of true voice pro¬ 
cessing applications. Phone Notes, the 
toolkit Notes developers use to create those 


applications, is a Notes database 
with 17 forms that work like an 
IVR scripting language. You use 
some fonus to create and manip¬ 
ulate Notes documents, and oth¬ 
ers to perform telephony functions 
like dialing or text-to-speech out- 
^ put PhoncClicnt, which was the 
^ first engine capable of executing 
I Phone Notes applications, enables 
I the telephone to function as a lim- 
5 ited Notes client. Callei-s can ac- 
cess Notes databases, enter voice 
and numeric data, and retrieve 
voice, numeric, and (with the optional text- 
to-speech module) textual information. 

How's the quality of the text-to-speech 
output? ‘iPs improving, ” says Simpaci's 
vice president of marketing, Steve Adams. 
“You can have the fields read out of a sales- 
order database, but you probably don't 


Distributed Computer Telephony 



P aralleling the move to distributed computing is a move to distrib¬ 
uted computer telephony. It starts with the hardware. Both Dia¬ 
logic and Natural Microsystems define telephony buses. Developers 
have long used Dialogic's PEB (PCM Expansion Bus) or the GO-MVIP 
consortium's MVIP (Multi-Vendor Integraiion Protocol) originated 
by Natural MicraSystems to combine voice-pmeessing, speech-recog¬ 
nition, and switching resources into custom telephony systems. More 
recently. Dialogic has advanced SCSA (Signal Computing System Ar¬ 
chitecture), which currently defines a telephony bus that can span 
multiple computer chassis and which also aims to define a software 
framework in which telephony applications can dynamically ac¬ 
quire and release sets of hardware resources. 

A parallel effort called DCT (Distributed Computer Telephony), led by 
InterVoice, VoiceTek, and Centigram and involving Natural Micro- 
Systems and others, is also under way. Both Natural Microsystems and 
Dialogic are moving to the NetWare platform and plan to offer APIs 
complementary to TSAPI that can be used to add voice-processing ca¬ 
pabilities to the Novell/AT&T telephony services product. 

At the extreme end of the spectrum is the notion of distributing com¬ 
puter telephony tliroughoul the phone network. Tliat it isn't so already may 
not be obvious. But despite the worldwide reach of the phone network, 
its value-added services tend to couple tightly to individual switches in 
telephone company central offices or corporate basements. You can't, for 
example, build a virtual call center that mobilizes agents w'ho may work 
in various locations, perhaps even in their homes, if everyone has to 
connect to the same switch to use its ACD (automatic call distributor), 
Teloquent's DCC (Distributed Call Center), in an elegant demonstra¬ 
tion of a concept that Bellcore calls the advanced imelUgem network, sev¬ 
ers the umbilical cord that connects the ACD to the switch. Its software- 
based ACD can Boat freely in an ISDN network. Another major benefit 
of this approach, says Teloquent’s development manager Gerry Plummer, 
is that developers of such netw'ork-based applications aren't working in 
the rather archaic development environment of the PBX, but rather in a 
more modern, productive one. “There's no Borland C-H- on the [Defin- 
ity] G3, and no Visual Basic,” says Plummer. “We've been able to develop 
advanced intelligent network services in days, not weeks or months.” 


Distributed Call Center 


Supervisor 


Customer 


with Teloqti«iiTs DCC, the phone compen^'e 
central iiHice delivers an ISON setup message for 
each custoiner call to PhoneSener (I). 
PhoneServer automatically selects the best way 
to route the call |2}; if necessary, II can ash 
VoiceServer to request more [iifomtatlon from the 
costomet. PhoneServerthen alerts the best 
available agent PI and sends him or her 

informathin about the eall. ffext, PhoneS^er 
bsues an ISDN transfer message to the 

14). Finals, PhoneServer 
forwards all customer and agent 
statistics to the supervisor (SJ. 


attached 
to the 
corporate 
network 


VoiceServer 
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O/ie of these is a color proof and one is output 

which 


vm our new printer We forgot which is 


We paid $70 and waited lliree days for one of these. The 
other popped out of our new' Tektronix Phaser" 480 in 
minutes. PiilJ out your loupe and start guessing. And while 
you’re down there staring, note our output’s phenomenal 
eolor, PANTONE^-approved, it’s perfect for matching 
those tricky product colors* logos and skin tones* Ton 
might also notice the full 11” x IT" print area. Yes, 
Virginia, tliere are taldoid-siKed full bleeds. And it shares 
easily: the Phaser 480 is a work group printer for Macs, 


PCs or workstations. Plus, it boasts a powerful RISC 
processor and true Adobe® PostScript" Level 2. Spread¬ 
sized bleeds? Reprint quality eomps? Pre-film proofing 
right at your desk? Welcome to preproduction heaven. 
So head down to your nearest 
Tektronix dealer to see for your¬ 
self. And by the way, our guess is 
that the one on die bottom our 
print. Well, then again 


Tektronix 


For a free print sample or dealer location call 800/835-6100, Dept 

PjiHMT IK tmik'nierk liv'. AH iiiIiit ifmrlu« un- trmkTi U trkw iir tratlt'lTiiir'ki* <if tlir^ Cuinpanit-t.. 


Adventures. Inc 
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want to listen to the text of a Dow Jones re¬ 
port." Developers are building systems to 
support help desk, event registration, hu¬ 
man resources benefit selection, and sales 
support applications, according to Phone 
Notes product manager Loretta Jones. 

In some cases, computer telephony ap¬ 
plications are so strategic that people won’t 
even discuss tliem. ''We’re continually sur¬ 
prised by the vision¬ 
ary ideas integrators 
come up with ” says 
Bob Edgar, president 
of Parity Software 
Development (San 
Francisco, CA) and 
author of PC-Based 
Voice Processing 
(Flatiron Publishing, 

1994). Edgar de¬ 
scribes Parity’s VOS 
Development System 
as "the Clipper of 
voice,” a common 
language for devel¬ 
opers of turnkey 
voice-based systems. 

Edgar won’t say what kinds of applica¬ 
tions Parity’s best customers are building: 
‘They trust me not to give away their com- 
petitive advantage.” 

Unified Messaging 

An application of computer telephony that 
will grab virtually everyone’s attention is 
unified voice, fax, and E-mail messaging* 
Everyone would like to be able to ran¬ 
domly access these different message types 
from a single inbox. Some solutions are 
here today. Applied Voice Technology’s 
CallXPress3 Desktop presents voice and 
fax messages in a single inbox, with fu¬ 
ture support planned for E-mail. The same 
holds true for Active Voice’s TeLANophy 
(ViewMail and the forthcoming E-Mail 
Notify/Delivery). Centigram Communi¬ 
cations also plans to integrate E-mail into 
future releases of its OneView. For now, 
OneView handles voice and fax in a single 
inbox and lets you combine the two in 
compound messages, according to Ben 
Tang, manager of product markeling. 
Centigram’s TextMemo lets you listen to 
your E-mail over the phone. VMX (now 
the Octel Client Server Software Division) 
unifies voice and E-mail today; its VMX- 
mail puis voice mail directly into Microsoft 
Mail and cc:Mail (and soon Lotus Notes) 
inboxes. 

While these first implementations of 
unified messaging are intriguing, most ob¬ 
servers agree that truly robust solutions 
are yet to come. For voice- and call-pro- 
cessing vendors such as Active Voice and 


Applied Voice Technology, delivering 
GUI control of the voice mailbox was an 
obvious way to enhance their products. 
Expensive, fixed-function voice-mail sys¬ 
tems like AT&T’s Audix are now being 
challenged by more flexible, PC-based 
third-party systems, not only for reasons of 
cost, but because the new systems can do 
some very interesting and powerful things. 


When you play a voice message, for ex¬ 
ample, you’re likely to want to reply. Ac¬ 
tive Voice’s TeLANophy initiates the re¬ 
turn call with a mouse-click. A caller who 
transmits a fax may be prompted by the 
voice server, Repartee, to attach voice an¬ 
notations to the fax. Repartee also sup¬ 
ports dynamic, real-time message han¬ 
dling. "Suppose you call me at I p.m.,” 
says Active Voice’s Rod Kuhn, "and I’m 
expecting an imponani call from my boss 
around the same time. With ViewCall (due 
in the third quarter), I can be alerted that 
my boss is holding for me at the auto- 
aitendant while Fm talking to you. If mul¬ 
tiple calls are stacked up there, 1 can view 
them and choose which to connect to.” 
Voice servers wielding a combination of 
call-control, IVR, and voice-mail tech¬ 
nologies are increasingly able to add in¬ 
telligence to the basic switching provided 
by the PBX. That’s a fascinating develop¬ 
ment, with far-reaching implications, but it 
doesn’t in itself lead to the unification of 
voice mail and E-mail. 

Dennis King, executive vice president of 
market development ai Applied Voice 
Technology, believes the future of unified 
messaging lies with messaging engines 
such as those forthcoming from Lotus (Lo¬ 
tus Communications Server) and Microsoft 
(Enterprise Messaging Server), built to 
handle large binary objects as weO as text. 
To integrate voice and E-mail today, you 
have to cross-reference separate message 
stores. These links, which can be fragile 
enough to maintain in a single location. 


can become unsupportable in a distributed 
environment. "If T have my E-mail and 
voice-mail systems tied together in Chi¬ 
cago,” asks King, "and Chicago connects 
to New York on the corporate WAN, how 
do I replicate the voice functionality over 
in New York?” It can be done, counters 
Bob Greco, vice president of product de¬ 
velopment for Active Voice, and it has 
to be, because even 
when voice and mes¬ 
sage stores consoli¬ 
date locally, there 
remains the hard 
problem of distri¬ 
bution. 

Anywhere, Anytime 

Phones achieve a 
kind of invisibility. 
They melt into the 
woodwork. You use 
phones unconscious¬ 
ly (unlike PCs), and 
while that’s a great 
thing for most peo¬ 
ple, it’s a problem for 
those pushing computer telephony. Harry 
Newton, publisher of Computer Telepho¬ 
ny and Teleconnect magazines and pro¬ 
moter of ihe annual Computer Telephony 
show in Dallas, likes to point out that with 
99 percent of the world’s phones, you can’t 
even backspace to correct a miskeyed en¬ 
try. What’s even more amazing is that the 
average computer user never thinks to 
complain about the lack of a feature that, if 
missing from a software application, would 
raise instant howls of protest. 

Computers can help phones become 
much smarter than they are now, in ways 
that both subtly and dramatically change 
how we live and work. The rate-limiting 
factor isn't technology, but imagination. 
Because people don’t see phones for what 
they really are—ubiquitous, user-friend¬ 
ly terminals that connect anywhere, any¬ 
time—it’s hard to envision computer tele¬ 
phony applications, and harder still to 
cost-Justify them. 

"It’s great to have Harry Newton out 
there evangelklng,” says Paul Kulas, "but 
he’s the only one who’s making money. 
It’s lough to sell a bean counter on intan¬ 
gibles. They say ‘that’s really neat.’ They 
don’t ask ‘how much is it?’ ” That’s a 
healthy skepticism. It can change quickly 
into technology lust, though, as more ear¬ 
ly adopters demonstrate real competitive 
advantages. ■ 


Jon Udell is a BYTE senior technical editor at 
large. You can contact him on the Internet or BIX 
at judelWbixxom. 


Customer service 

Federal Express (Memphis^ TN| has instatled voice-respofise 
systems In its call centers. Customers 
can call an 800 numlier over an ISDN con¬ 
nection. Using ANI {automatic number 
idenillication), the system routes the 
call to an agent and automatically 
displays the appropriate information 
on the agent’s computer. The customer 
can also choose automated voice re¬ 
sponse to get the status of a package, 
shipping rateSf or pickup schedules. 
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Millions of people connect with Adaptec* 
ISA-to-SCSI host adapters for one reason. 
They work. Why? They're tested with over 
two hundred hardware and software 
products. Eleven operating systems. And, 
in PCs from Acer 
to Zeos. In fact, 
before most SCSI 
peripheral ven¬ 
dors ship their 



lOware 


products, they test them with our AHA*“1540 h 

Its bus mastering capabilities 
give you top performance in multi¬ 
tasking environments, like the 
upcoming Windows 4.0. And, with built-in 
SCSTS^^ecf® software, installing and config¬ 
uring peripherals takes just nrdnules. 

For users that are only interested in 
single-tasking Windows environments, 
our AHA-1520 is a lower cost option. And 


it still delivers Fast SCSI performance and 
supports all major operating systems. 

Whichever host adapter is right for you, 
you'll enjoy the quality, reliability and com¬ 
patibility provided by all Adaptec lOware" 
solutions. Call Adaptec today at 1-800-934-2766. 
And get on the world's most popular TSA bus. 


adaphec^ 
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EXPERTS NAME THE ZEOS PANTERA #1 

“Rocket fast performance and a 
great price make this our favorite Ben- 
tium of the lot," PC/Computing said. 

Top computer experts at five 
leading publications agree that the 
ZEOS Fhntera is the b^t Pentium- 
processor based system available. 

The ZEOS Plantera has earned; 

■ PC Magazine Editors’ Choice 
(April 12,1994) 

■ Computer Shopper “top choice” (April 1994) 

■ PC/Computing BESl' (May 1994) 

■ PC World Best Buy (June 1994) 

■ Windows Sources Experts’ Pick (June 1994). 

These prestigi¬ 
ous awards all add 
up to one thing- 
ZEOS computers 
are your #1 choice. 

Don’t settle for 
less. The ZEOS 
tera has it all. PC/ 

Computing concurs: 

“Hot performance, 
room for expand- 
abihty, and a low 
price make this sys¬ 
tem our top choice.” 

POWER 
BEYOND 
POWER 

‘At the top is the 
new ZEOS Ptotera- 
66, a Pentium-66 
that recorded the 
fastest benchmark 
results ever to come out of the PC Vforld Test Center,” 
reported PC World. 

PC Magazine said: “ZEOS Fantera-66 combines quality 
features, g^ price, and hi^ performance.... A consistently 
above-average performer on all our benchmark tests....” 

The ZECS iWtera received the highest marks on many 
benchmark tests including the Graphics WinMark and Disk 
WinMark tests run by PC Magazine. Its Disk WinMark 
surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? A 
ZEOS designed motherboard with exceptional features 
such as a hot new integrated PCI Local Bus IDE Controller 


(supporting up to four IDE devices) that, as PC Magazine 
said, “pushes disk access into new territory" 

PENTIUM & 486 PANTERAS 

Even better, we now incorporate the latest award-winning 
Pantera technology (including PCD to our 486 PCs. The 
new 486 Panteras are the 486 answer to both the value- 
minded and power-hur^y user. There’s a package right 
for you, or we’ll custom configure one to your exact needs! 

TTae expanded Pantera line includes more processors- 
from a 486SX-25 to a DX4-1()0 all the way to a Pentium-90! 
These new, improved and even more affordable systems 
feature local bus IDE hard drives from 214MB to 1GB; 
memory from 4MB to 24MB; a new 64-bit video 
controller; 3 PCI slots (one contains our PCI 
local bus video card) in addition to 5 ISA slots; 
and on-board Fast SCSI-2 option. And all Pantera 
systems are 100% compatible with every major 
network operating system on the market. 


The best news: Vife 
give you all this at a 
marvelous price. 
There’s no doubt about 
it. PC/Computing 
said: “Wb suggest you 
spend your money 
on this machine-it 
offers the best value 
of any system we 
tested.” Windows 
Sources agrees: 
“ZEOS Pmtera 
offers the best 
performance for 
the price.” 

The value 

doesn’t stop with your purchase. You get the best service 
and support in the business. In fact, ZEOS has 
won more PC Mc^azine Readers’ Choice for 
Service & Reliability awards than any other 
company-five in all. VW were the first to pro¬ 
vide 24-hour toU-firee technical support-every day! 

ZEOS offers you all this and more. It’s easy to see why 
the Fhntera is the “number one power desktop Best Buy” It’s 
the Editors’ Choice. Make it your choice. As PC/Computing 
said, “there’s no doubt which machine you should dioose: 
ZEOS’s I^tera.. .this is a deal you simply can't pass up.” 
Call your ZEOS Systems Consultant now at 800-554-5226. 
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PROCESSORS 


486SX-33 

486DX-33 

486DX2-66 

DX4-100 

PENTIUM-66 

PENTIUM-90 

More processors 
available. Call for details. 

STANDARD WITH 
EVERY ZEOS 
PANTERA SYSTEM 

■Genuine Intel 
Processor 
■ PCI local bus 
color graphics 
card upgradable 
to2MB. 

■Two high-speed 
serial ports and 
one enhanced parallel port. 

■ Three PCI slots and five 
ISA slots. 

■ Optional on-board Fast 
SCSI-2 socket. 

■Flash BIOS. 

■200watt power supply with 
built-in surge suppressor. 
Switdiablebetw^ 115/230V 

■ ZEOS 101-key space-saving 
keyboard. 

■ FCC Certified Class B; 

UL Listed. 

■ Complete ZEOS Customer 
Satisfaction Package. 

PENTIUM EXTRAS: 

■ RAM expandable to 192MB. 

■ Integrated business audio. 

486 EXTRAS: 

■ RAM expandable to 128MB. 

■ EPA Energy Star compliant. 


PACKAGE 1 


PACKAGE 2 


$1495 

$1645 

$1795 

$2095 

$2395 

$2595 


Lease $63/ma 
Lease $60/ina 
Lease $65/ma 
ljease$76/ma 
Lease $87/ma 
Lease $94/nxx 


■ 4MB RAM 

■ 214MB local bus IDE 
hard drive w/32K cache 

■ 3.5’' 1.44MB 
floppy drive 

■ 64-bit Windows-accel¬ 
erated PCI local bus 
SVGA color graphics 
card with 1MB RAM 

■ ZEOS 14" 1024x768 
non-interlaced SVGA 
cobr monitor, .28mm 
dot pitch 

i Six-bay desktop case 
with two cooling fans 

I MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 


$1795 

$1945 

$2095 

$2395 

$2695 

$2895 


Lease $65/ma 
Lease $7D/ma 
Lease $76/ma 
Lease $87/ma 
Lease $98/nia 
Lease $]06/ma 


18 MB RAM 

■ 426MB local bus IDE 
hard drive w/128K cache 

12X CD-ROM drive, 
aS" L44MB floppy 

164-bit Windows-accel¬ 
erated PCI local bus 
SVGA cobr graphics 
card with 1MB RAM 

I ZEOS 14" 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

■ Six-bay desktop case 
with two cooling fans 

i MSDOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 


PACKAGE 3 


$2195 Lease $71/ma 
$2345 Lease $85/ma 
$2495 Lease $90/ma 
$2795 Lease $1Dl/ma 
$3095 Lease $lD2/nxx 
$3295 Lease $lD9/ma 

■ 16MB RAM 

■ 528MB local bus IDE 
hard drive w/256K cache 

■ 2X CD-ROM drive, 

3.5" L44MB floppy 

■ 64-bit Windows-accel¬ 
erated PCI local bus 
SVGA cobr graphics 
card with 1MB RAM 

■ ZEOS 14" 1024x768 
non-interlaced SVGA 
cobr monitor, .28mm 
dot pitch 

■ Six-bay deskt^ case 
with two cooling fans 

■ MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

■ Choice of Lotus 
Windows applicatbn 


PACKAGE 4 


$2795 Lease $]01/ma 
$2945 Lease $lD7/ma 
$3095 Lease $K)2/nxx 
$3395 Lease $112/ma 

$3695 Lease $122/ma 

$3895 Lease $129/ma 

■ 24MB RAM 

■ 1GB local bus IDE 
hard drive w/256K cache 

■ 2X CD-ROM drive, 

3.5" L44MB floppy 

■ 64-bit Windows-accel¬ 
erated PCI local bus 
SVGA cobr graphics 
card with 1MB RAM 

■ ZEOS 14" 1024x768 
non-interlaced SVGA 
cobr monitor, .28mm 
dot pitch 

■ Sbc-bay deskt^ case 
with two cooling fans 

■ MS-DOS 6.2, Windows 
for W)rkgroups 3.11, 
Microsoft Mouse 

■ Choice of Lotus 
Windows application 


FAVORITE OPTIONS 


528MB TO 1GB HDD UPGRADE.$395 

1MB TO 2MB VIDEO RAM UPGRADE.$59 

DIAMOND STEALTH 64/PCI VIDEO 

CARD WITH 2MB VRAM.$249 

ZEOS 15" MONITOR UPGRADE 

SVGA NI, 1024 x 768, flat screen.$95 

ZEOS 17" MONITOR UPGRADE 

SVGA NI. 1280 X1024.$495 

ADAPTEC 6360 SCSI CONTROLLER CHIP 

For on-board SCSI. Includes drivers.$49 

14.4 BPS V.32 BIS MODEM 

WITH 14.4 BPS SEND/RECEIVE FAX.$139 


96/48/24 V.42 BIS 

SEND/RECEIVE FAX MODEM.$49 

INTERNAL TAPE BACKUP 

80 to 250MB (with compression), 

includes backup software.$159 

10-BAY VERTICAL CASE.$95 

MULTIMEDIA UPGRADE 

16-bit sound card. Stereo speakers.$148 

LOTUS SMARTSUITE UPGRADE 

Five Windows applications in one box!.$299 

Many other affordable upgrades 
and options available. Call for details! 


Fax Orders; 800-362-1205 or 612-362-1205. Phone Orders: Government: 
800-245-2449, Outside US. and Canada: 612-362-1212. Purchase Orders, 
MasterCard, VISA, Am Ex, Discover, Z-CardT COD and affordable leasing 
programs. Open 24 Hours a Day, 365 Days a 'fear! 


CALL NOW TOLL FREE 

800 - 554-5226 



PUidiase orders are subject to apprevaL Business leasing programs avaiable. Lease prices based on a SS-mcmth lease; lOR purchase option. Ail prices, spedfkatkinR and avail^ty are sAject to change without natks; call to ccnfirm these 
and warranty details. Prices do not iiKlude shipping. The Energy Star emblem doa not represent EH\ endorsement of any product or service. All products and company names are trademarks or registered trademarks of their respective 
holders, Intel Inside and Tantrum are tTademarks of Intel C or p oratiu a ZEOS is a registered trademark; ZCatd and Compolers Nnw! av registered servicemarks; I^ntm is a trademark uf ZEOS Ittfrmatinnal Ltd. 01994 ZEOS Inteniational 
Ltd.. 1301 Industrial Blvd.. Minneapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). PAN-BYT-9407 


Circle 143 on Inquiry Card. 
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Working Smarter 


Weil-engineered work-flow and workgroup 


SCOTT WALLACE 


productivity 














Workgroup Support Applications 



Pn>c«£s Attach and modeling are at the core of a wide variety of 
workgroup support applications. 


W ork How is a topic that in ere as- 
ingly captures the attention of tech¬ 
nologists and operations people tUlke. This 
growing interest In work flow is an ac¬ 
knowledgment that while the primiiry plat¬ 
form for contemporary computing is Ihe in¬ 
dividual's desktop, a group usually gets 
work done, not sotneone working alone. 

In most organizations today, groups are 
supported by an often eclectic combination 
of leading-edge and iincient services. Couri¬ 
ers, postal delivery, and phone and fax com- 
municalions are mixed with LANs and 
desktop compuiers supporting applications 
ranging from E-mail and office productiv¬ 
ity suites through work-flow and document 
management to desktop videoconferenc¬ 
ing and intelligent information-gathering 
agents (sec the figure "'Workgroup Suppori 
Applications”). The goal of each is to sup¬ 
port the detailed and diverse flow of infor¬ 
mation and services throughout working 
groups within and across enterprises. 

At the core of these working groups— 
and of all groupware, for that matter—is a 
model, impUcii or explicit, of the work¬ 
ings of the group. Effective use of any kind 
of group-support service requires a clear, 
unambiguous understanding of what the 
group is trying to do and liow^ it goes about 
doing that. And tools that analyze and doc¬ 
ument the group's purposes, processes, 
interactions, and information needs are 
critical to developing an explicit under¬ 
standing and a model of work and its flow. 

BPA atid Reengineering 

In most organizations, BPA (business pro¬ 
cess analysis) and modeling tools have been 
introduced either through work-flow' ap- 
plication.s or reengineering initiatives. His¬ 
torically, work-flow vendors were pioneers 
in routing electronic objects around the of¬ 
fice, and many have built on their experi¬ 
ence to develop strong process-analysis and 


modeling offerings. 

Reengineering—often associat¬ 
ed with work-flow implementa- 
lions—is also driving interest iu 
process analysis and modeling, A 
recent survey of Business Week 
600 companies showed that re¬ 
engineering is on the corporate IT 
(infomiation technology) agenda 
and that process-modeling tools 
are playing a critical role in fo¬ 
cusing reengineering efforts and 
making them effective. Many or¬ 
ganizations reengineer wdlhout 
using process-analysis tools, but 
adding process modeling to the 
reengineering effort nearly doubles 
the probability of success (see 1‘homton 
May’s “Know Your Work-Flow Tools”), 
Reengineering initiatives, while often 
driven by new systems or functions, must 
effectively leverage old equipment and 
software investments and legacy skill sets, 
(Meichun Hsu and Mike Howard address 
work-flow-legacy iniegration in '*Work- 
Flow and Legacy Systems.”) In many en¬ 
terprises, contemporary' analysis and mod¬ 
eling tools provide a bridge between the 
old and the new, supporting efforts to 
reengineer legacy systems with new GUI- 
based software running on relatively open 
Unix, DOS, and Windows platforms. This 
happy coincidence means that legacy tools 
are not necessary to reengineer legacy sys¬ 
tems and that programming and support 
staff can gain experience with desktop op¬ 
erating environmenLs as they maintain and 
link legacy systems to newer applications. 

New Tools, New Beneffts 

Newer, more graphics-oriented BPA tools 
help to smooth gaps between applications 
by supporting the capture, depiction, and 
detailed modeling of these relationships. 
Indeed, process repositories tliat describe in 
comprehensive operational terms 
the interaction of process, data, 
and system elements are rapidly 
becoming one of the most im¬ 
portant information assets of an 
enterprise. These process repos¬ 
itories are today at least as critical 
to effective return on FT resouices 
as data repositories were in data¬ 
base development efforts. Some 
would argue that work-flow and 
reengineering initiatives are more 
instrumental to increasing pro¬ 
ductivity than modernized data 
repositories. 

All this may sound suspi¬ 


ciously like the kind of talk one heard five 
years ago concerning upperCASE tools. 
Tlie difference is that, today, piiocess-analy- 
sis and modeling tools support the kind of 
interprocess and cross-operations analysis 
and modeling that was missing before. Pro¬ 
cess has become a first-class citizen, rather 
than a second-class cousin to data. 

New Experiences 

What about organizations using these new 
tools; are ihey finding tangible improve¬ 
ments in their analysis and modeling and in 
the systems that result? The answer is yes; 
they are also finding that such systems 
cannot be engineered in a glass house. To 
generate appropriate and robust systems, 
analysis must be guided by the details of 
daily operations and the hands of business 
managers, not IT managers. Systems anal¬ 
ysts disciplines alone cannot ensure suc¬ 
cess, in part because many of the obstacles 
to success are to be found in business op¬ 
erations, not in I he IT department or the 
systems it develops or supports. 

Many enterprises are concluding that 
leadership of work-flow and reengineer¬ 
ing initiatives, and the analysis and plan¬ 
ning that is found early in such efforts, 
must come at least as much from line man- 
agemeni as from IT. Contemporary mod¬ 
eling tools, in contrast to earlier analysis 
and CASE produces, offer sufftciem user- 
friendliness that operations managers, 
rather than systems analysts or IT profes¬ 
sionals, can take advantage of them. As a 
result, more process-related information 
is captured and accurately modeled, and 
the resulting applications and systems more 
effectively serve the organization. ■ 


Scott Wallace h a BYTE techuical editor. You can 
reach him on the trite met or BIX at swallace@ 


Know Your Work-Flow 
Tools 


Four classes of tools 
suppori wofft-flow aoabsis 
and modeling,,. • „ ^ 10 3 



Work-Flow and Legacy 
Systems 

Systems optimized lor 
transaction procossli^ need work 
flow, too....X O 9 
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FirstClass 


"FirstClass Goes Beyond 


The Capabilities Of Mosi 


Mail Systems." 


BYTE Magazine, 09/93 



S ays BYTE, "FirstClass blends conferencing and mail together under a 
remarkably clean interface that goes far beyond the capabilities of most 
mail systems ... a regrettably rare example of a useful piece of software." 

FirstClass features rgiir«nMff !B?pWT T!TWiffBTfBTf?»Tffn71 and 

B . all in the same applicailun.^j^e FirstClass for internal mail,‘*v^ 
scussion or even as a public access tech support solution! 


E-mail 


Conferencing 
Remote Acc( 


• Maximum return'minimum expense! 




hat's remarkable about FirstClass? What other 
communication software lets your PC and Mac users 
share your ethemet network without a file server... or 
dial in via modem with the same client software 
they normally use? Add to this our integrated 
roup communication, comprehensive security 
matures, simple installation and robust server. 





FirstClass 

Lotus Notes 

QuickMail 

MS Mail 

Conferencing? 

Y 

Y 

Pseudo 


Cross-Platform Chatting? 

Y 

Optional 

- 

- 

Fully Customizable Interface? 

Y 

Y 

- 

- 

Attachments? 

Unlimited 

40 

16 

Unlimited 

Copies of Sent Mail? 

Y 

Y 

- 

- 

Full Message History? 

Y 

Pseudo 

Pseudo 

- 

BBS Functions? 

Y 

- 

- 

- 

Modems Per Server? 

Up to 22 

8 

1 

1 

Restrict Any Feature? 

Y 

Y 

- 

- 

Internet Usenet Gateway? 

Optional 

- 

- 

- 

10 Users 

$690 

Minimum $4950 

$599 

$695 


rtiafLaaaDawitopniMCorponeon. QtichflafK 


Macintosh and Windows support on the same network or 
modem without costly file servers 
° Easily accommodates more than a hundred simultaneous 
sessions. 20 of which may be modem connections withou 
third-party communications software 
o Connectivity via network or modem to other FirstClass ^ 
servers or other manufaaurers' mail systems j ■ 

° Remote or local administration via the normal 

FirstOass client , 

° Messages with multiple fonts, styles and colors & unlim- ■ 
ited file attachments 

° Simultaneous multiple uploads & downloads 
° Optional gateways to the Internet with full Usenet 
newsgroup sending & receiving ' 

° Fax gateway for individual or broadcast faxing and * 
more! 

DEALER & CONSULTANT INQUIRIES NOW WELCOME! 

Circle 157 on Inquiry Card. 

^SoftArc Inc. 

Lk Global-Area Communications 

1902 lUlfle Road. #325, West Seneca. New Yoric USA. M224 
Fax: 416-754-1856 Internet: $ales@so(tarcconi FvstClasa; 416-609-2250 

Phone:416-299-4723 
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Know Your Work-Flow Tools 

Analysis and modeling tools for work flow come in a wide range of capabilities and prices 


THORNTON A. MAY 



W ork flow is fast becoming the 
glue that binds segmented client/ 
server computer applications into a con¬ 
tinuum of processes capable of support¬ 
ing group work. What’s most critical in 
making this work is providing the right 
support at the right times in the right 
places. Here, effective use of process- 
analysis and modeling tools could be the 
difference between a successful work-flow 
implementation and a disaster. Whether 
the goal is to reengineer operations, to add 
work flow to existing applications, or to 
lay the foundation for groupware applica¬ 
tions, process-modeling tools provide a 
variety of support functions. 

Analysis and modeling tools can be bro¬ 
ken into four basic classes. First, at the 
low end are diagramming or drawing tools 
that help you depict work flows and link 
text descriptions of work processes to the 
drawings. Next come traditional work- 
flow tools that analyze and model using a 
variety of process templates and routing 
rules. Then, more sophisticated CASE and 
industrial-engineering software provides 
analysis and modeling support for systems 
designers and engineers skilled in the tools 
and their underlying methodologies. Fi¬ 
nally, “religious” tools are similar to the 
CASE class of tool, but you have to buy 
into a conceptual framework for tool ap¬ 
plication and use. 

Work-flow tools help break apart exist¬ 
ing business processes and depict the in¬ 
dividual processes using “maps” or other 
graphical aids. Next, they provide run-time 
statistics on processes and the resources 
the processes use. In other words, these 
tools help quantify productivity and qual¬ 
ity for each connected user. 

Modeling tools also help you develop 
new processes and provide a means of 
simulating the new processes and under¬ 
standing the operational and technical im- 
? plications of each revised process. Finally, 
I process-analysis and modeling tools let 
I you see how new processes fit with older 
“ processes, applications, and platforms. 

S continued 
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Know Your Work-Flow Tools 


Classes of Process-Modeling Tools 


Mainstream 
work-flow tools 
$518 million 



Use it out of the box 

Sourai: CTP Management Letts Reeea/vh (Cembndge. MAf 


Extensive tool-speciflc 
expertise required 


Work-flow tools differ widely In terms of ease of use, 
functionality, and popularity. Each class b represented 
proportionally according to its 1993 sales revenue. 

Ideally, these tools will support the devel¬ 
opment of prototype applications that can 
be scaled into production. The problem is 
that it is not a simple matter to design eas¬ 
ily mastered tools that enable you to take 
the abstract concept of empowerment and 
focus it on a specific work environment 
and the processes within. 

Electronic Pencils 

Diagramming or drawing tools, sometimes 
called electronic pencils, are products de¬ 
signed to support the drawing of “as is” 
and “should be” pictures of the processes 
and work flows. These products require 
few specialized user skills and in most 
cases, are not nearly as full-featured and 
functional as the technologies that systems 
analysts and design professionals typical¬ 
ly use. 

Consulting firms that practice reengi¬ 
neering are heavy consumers of electron¬ 
ic-pencil products, which are used behind 
the scenes to render the whiteboard .scrib- 
blings “pretty enough” for presentation to 
senior management. As such, much of their 
value is cosmetic in nature. A number of 
internal reengineering departments use 
electronic pencils to graphically enhance 
their drawings of processes and work 
flows. This market subsegment is charac¬ 
terized by “shrink-wrap” pricing, typical¬ 
ly $99 to $350. 

HavenTree Software's (Kingston, On¬ 
tario, Canada) EasyFlow for Macintosh 
and EasyFlow for DOS are popular elec¬ 
tronic-pencil packages. HavenTree plans to 
release a Windows version this summer. 
Other examples include Macflow from 


Mainstay (Camarillo, CA) and 
Flowcharting 3 from Patton & Pat¬ 
ton (Morgan Hill, CA). Featurewise, 
most electronic-pencil packages are 
similar. People tend to choose the 
ones that best fit their preferred 
method of drawing. 

Mainstream Work-Flow Tools 

FileNet, IBM, Sigma Imaging Sys¬ 
tems, and Wang lived through the 
early days of process modeling 
when the only way people could 
purchase proven work-flow engines 
was to buy a total electronic-imag¬ 
ing package. Then, image digitiza¬ 
tion and manipulation were consid¬ 
ered the more valuable aspects of 
the packages. These vendors fought 
the architectural battles as they struggled to 
unbundle expensive (and frequently un¬ 
wanted) optical functionality (e.g., opti¬ 
cal jukeboxes, scanners, and so on) from 
work flow. 

In the near future, work flow will be 
unbundled from process-modeling utili¬ 
ties, enabling customers to mix and match 
functions and products. The work-flow 
tools market is characterized by vendor- 
specific channel strategies with attractive 
high-volume, per-seat pricing going to 
high-impact reference accounts. 

DEC’S (Maynard, MA) Link Works de¬ 
fines the new age of work-flow software. 
It was designed with multiple users in 
mind, didn’t arrive with a lot of legacy 


baggage, and never let the total life cycle 
cost (i.e., maintainability and expandabil¬ 
ity) get far out of sight. The DEC offer¬ 
ing lets you customize the flow of infor¬ 
mation among database, spreadsheet, word 
processing. E-mail, and graphics applica¬ 
tions. The LinkWorks application inte¬ 
gration framework supports Microsoft 
Windows, Macintosh, OS/2, and Motif 
clients; DEC OSF/1, Open VMS, SCO 
Unix, Ultrix, Hewlett-Packard HP/UX, 
and IBM AIX servers; TCP/IP and DEC- 
net network protocols; and relational data¬ 
bases including Informix, Ingres, Oracle, 
and DEC’S Rdb. 

The Bank of Montreal in Toronto, On¬ 
tario, recently implemented a work-flow 
environment for its credit applications 
using LinkWorks. The first priority of the 
project was to organize information around 
corporate client relationships. The second 
priority was to .start delivering informa¬ 
tion in a more timely manner directly to 
people who needed it. LinkWorks became 
the technological glue for the project. It 
gave the project a unified and centrally 
managed, multiuser system environment. 

The prototype system involved 25 users 
in Toronto. All desktop applications are 
run off of a Novell NetWare server. Con¬ 
nectivity is provided via token-ring con¬ 
nections on each floor with an Ethernet 
backbone tying the fioor-LANs together. 
The post prototype rollout involved linking 
Chicago operations with users in Toronto 
by means of a 128-Kbps line. 

continued 



EasyFlow from HavenTree Software allows you to draw flowcharts of processes and work flows. 
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Quick STATISTICA/W^ (for Window’s) k comprehen¬ 
sive selection of basic statistics and the foil graphics capabilities of 
STAmnCAAf^ ■ Price $495. 


STATISTICA/doS'^ (for DOS) A STA'nSTKLVw-compai- 
Ible data anatyris system ■ Price $795. 


Quick STATISTICA/bcs “ (for DOS) A subset of STA- 
TIST[€A/tX)S statistics and graphics ■ Price $Z95. 


Domestic sh/h $10 per product; 14-day money back guarantee. 

Circle 132 on Inquiry Card, 


StatSoft 


232S E. lath $1. « Tulsa, OK 74104 • (910) 000*4149 
Fax: (010) 503-4370 

Ovofsea? orfEcee: StatSolt of Europ* (Hamburg, FRO), pb: Q4QM£CK>347, fax: 
04<y4911310: SlalSoft UK (Lornlon. UK), pb: 046a'-4fi2e22, fax: 040a'4a2fl55; SUlSoft 
Pacific (Melbourne. Aueinaiifli, ph: (03) 663- 65B0. Ess; {{13) flC3 Bi 17: StatSofl; Canada* 


STATISTICA^ac ' (for Macintosh) A SIATISIICA/V-compatible, 
Kjmpreliensivc data analysis and graphics system designed for the Madnlosh ■ 
Urge seiectioti of statistical methoch folly Integrated with presentation-quality 
graphics (Jnd. EDA multiplots, a wide selection of foteractiveLy rotatable 5D 
graphs; MacDraw-style tools) m Unlimited size of flies u M suppori for System 
7, kid. ' Publish arid Subscribe" ■ Price $695. 

Quick STATISTiCA/klac ' (for Macintosh) A subset of STATIS- 
TTCA/Mac: a comprehensive sdecilon of basic statistics and the foil graphics ca¬ 
pabilities of STAT1STIC4/Mac m Price $395. 


CCO {Ontario), ph; 905-049-0737, fax: n0i5^49-0&18; StatSoft Franc® (Paris), pb; (1) 45 Bfl 97 DQ, iax: {1) 45 96 06 51; Available 1fcnn offier AutnoniHj Repnesantativea rtorlpwlds; Sweden: AHebamiDaHa Sctenfiftc Afl pEi: Olfl- 
aia035. lax: 019-210039; Rsnland: Stalcon Qy pb: 24-334678. Eax: 24-333e67; Belgium: Texma Newleuh 10 61 ie 26; South Africa; OsJrta TechniceJ Syetems 12-663-4500; Japan (MacintOBh): Ttiree's Company, Inc., CO-aTTKK 7600; 
.gj. Daaigti TechnotogiK, Inc., 03-3S67-1110. 


STATIST 1C AM'*' (for Wmdows) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs folly integrated with all procednres ■ Complete Windows 31 
suppori, DDE, OLE, TT-fonts, mnltiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
m Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with bannei^ (presentation-quality reports); nonpara- 
metiics; distribution Mug; multiple regression; general nonlinear 
estimation; stepwise logit/probil; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; dus¬ 
ter analysis; multidimensional scaling; canonicaJ correlation; item 
analysis^reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with TaguchJ); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive cfoia management h- 
cilities (spr^dsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot hnks, relational merge, data 
veriBcation, powerful programming language) m Batch command 
language and macros also supported, “turn-key system" options ■ 
All ou^ut displayed in ScroUsbeels™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
ZD, 3D and multiple graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlinuted size of files; extended (“quadruple ') preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file Impon/export fo- 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanendy to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing com¬ 
plex objects, interactive embedding of gr^hs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overiayli^, spectral planes, projections, buy- 
ered compressions, marked subsets ■ Price $9S5. 


StatSoft, STAtlSTlCA^Mafi, Oufck STATIBTICAIMbc, STATI9TICA/w, Quick STATISTICA/W, and ScfflitthBSt ara tradamarira of SlatSall, bit: MacintoKh. Wac IlfK, Ex»1 twd WftcDrtw ar# trsdsmarlffl of Chair rBs^jealvo cornpanJea. 
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Know Your Work-Flow Tools 


DEC AND WANG PUT IT ALL TOGETHER 


DEC (Maynard. MA) has assembled a suite of work-flow, modeling, and 
groupware products that astutely address the needs of organizations going 
forward with reengineering and work-fiow initiatives. The process modeling 
part of the product iine is DECmodel, a slick piece of modeling code that 
tracks process-related activities across multiple dimensions, Including 
cost, time, transactions, or whatever the business unit manager wants 
to monitor. An interesting feature allows you to look at the process from mul¬ 
tiple perspectives (e.g., from that of a senior manager, a middle manager, 
or a technician). 

The product allows the modeler to test, verify, 
and validate ideas for Improving business opera¬ 
tions, answers “what-if'* questions on the work pro¬ 
cess being mapped, builds working simulations, 
and runs on standard MS-DOS-compatible PCs or laptops un¬ 
der Windows 3.1. Perhaps most noteworthy about DECmodel 
is that you can use it as a stand-alone modeling aid or link it with 
a new product from DEC, code-named RFM (Reliable Row Manager), which 
actually generates code. At the time of this writing, RFM Just emerged 
from external field tests. The product has already been incorporated into 
the RAELS (Rapid Access Electronic Library System), an integrated document 
management system that Loral Space and Range Systems designed. 

RFM separates processes from applications that are separated from data, 
which are then separated from organizational issues and considerations. 
RFM takes a graphical view of the business and, in real time, converts 
that view to a script language that is uploaded to the server. Early instal¬ 
lations have used OSF/1 on DEC Alpha machines. The originating graphi¬ 
cal view does not have to be created on DEC'S DECmodel product. You can 


create a translator for any process-modeling package. RFM’s product man¬ 
ager estimates that on average, it takes about 30 to 60 days for DEC 
staff to do a translation from scratch. 

Wang Makes It Open 

Wang Laboratories (Lowell, MA) is aware of the importance of letting cus¬ 
tomers select and integrate the components they want. Wang's Open/work 
flow allows organizations to create and manage work-flow 
procedures. It lets you organize, automate, manage, 
and fully integrate work processes with new or ex¬ 
isting PC, LAN, Unix, and legacy applications. Wang 
links a woricfolass front-end modeling capability with some 
powerful tools for people who actually build systems. 

Tools from Wang such as Open/image Custom Controls for Mi¬ 
crosoft's Visual Basic product provide easy, low-cost, interactive 
client/server applications design with image creation, storage, and 
manipulation. Open/image User Objects for PowerSoft's PowerBuilder 3.0 
product allows developers to integrate document management and routing 
capabilities. Open/image Connect is a set of software products that enables 
end users, VARs, and professional services personnel to easily and quick¬ 
ly add image and work-flow functionality to host applications running under 
terminal emulation windows on PC workstations, to MS-DOS applications 
running in Microsoft Windows, and to supported Microsoft Windows ap¬ 
plications. 

Wang has also formed a tight relationship with Lotus Notes. Wang is one 
of the few Premium Resellers of Lotus Notes and has been involved with 
the product since 1991 and offers a variety of Notes-specific services. 



The current client architecture is based 
on Windows 3.1, DOS 6.2, and Intel-based 
PCs (with 12 MB of memory) connected to 
token-ring LANs. Each workstation sup¬ 
ports the network protocols required to 
connect to the NetWare-based servers 
(IPX), as well as the LinkWorks and 
Sybase servers (via TCP/IP). This protocol 
coexistence relied on the standard Novell 
environment using ODI (Open Data-Link 
Interface) software drivers as well as No¬ 
vell’s LAN Workplace for DOS 4.1 for 
TCP/IP support. Fast DEC Alpha servers 
run Oracle or OSF/1. The power of the 
LinkWorks framework is evidenced by 
the fact that the platform and database 
migration (historically a major source of 
trauma to end u.sers) is transparent. End 
users’ interface to the machine remains 
unchanged. 

The bank didn’t want to be tied to a 
particular system or a particular vendor. It 
needed to accommodate Unix, Macintosh, 
and PC platforms—both at the front end 
and the back end. LinkWorks provided 


the framework to accommodate all the 
disparate servers and connectivity needs. 
A variety of servers emerged in the pro¬ 
duction rollout. A Syba.se .server is a gate¬ 
way to the DB2 databases; a videotext 
server provides access to a repository of 
procedures and customer service infor¬ 
mation; and an OS/2 server running 
NewsEdge from Desktop Data (Waltham, 
MA) provides access to real-time news 
and events. 

CASE-Style Tools 

Products in this category come from two 
primary sources—CASE vendors and spe¬ 
cialized purveyors of industrial-engineer¬ 
ing software. These products make no 
bones about ease of use. They’re meant 
for experienced professionals to use. 

Unlike electronic pencils or an increa.s- 
ing number of analysis and modeling tools 
with origins in work flow, CASE-style 
tools are probably inappropriate for use 
by individuals outside the systems design 
and development domain. If would-be 


users don’t understand industrial engi¬ 
neering or structured programming disci¬ 
plines or if they do not have process mod¬ 
eling or reengineering expertise, the tool 
will prove frustrating, and its results will be 
less than optimal. 

CASE-style tools have developed strong 
followings among business analysts work¬ 
ing in the headquarters of corporate plan¬ 
ning departments. The reengineering 
projects in these corporate planning de¬ 
partments are characterized more by their 
significant role stratification (i.e., corpo¬ 
rate planners create the models, another set 
of people verify the models, and still dif¬ 
ferent people implement them) than by 
their ability to generate order-of-magni- 
tude process improvements or other busi¬ 
ness benefits. Further, CASE-.style analysis 
and modeling tools wielded by headquar¬ 
ters planners do not typically produce re¬ 
sults quickly, because they are hard to learn 
and take a long time to execute. Much of 
the vendor activity in this niche market has 
been confined to refocusing, repackaging. 
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Know Ybur Work-Row Tools 



and remarketing older products. 

CASE-style tools exhibit a wide range in 
pricing. Tools evolving from traditional 
CASE product sets define the top of the 
market, $10,000 to $40,000. These prices, 
however, are subject to negotiation. PC- 
based CASE-style tools are more attrac¬ 
tively priced in the $1000-per-seat range. 

Examples of CASE-style tools include 
SIMfactory from CACI (Arlington, VA), 
which features animated work flows, and 
Business Design Facility from Texas In¬ 
struments (Plano, TX), which features ex¬ 
tensive training support. TASC-Flow from 
TASC (Reading, MA) is used extensively 
by systems integrator GTE Vantage So¬ 
lutions (Chantilly, VA). One of the reengi¬ 
neering teams at the Bank of Boston has 
recently chosen Workflow Analyzer from 
Meta Software (Cambridge, MA) as its 
process-modeling tool. 

Dictionary Software’s (Sydney, Aus¬ 
tralia) InCASE is an easy-to-use PC-based 
CASE tool for Windows or Windows for 
Workgroups. It supports entity relation¬ 
ship diagrams, business-process reengi¬ 
neering, data-flow diagrams, and SQL 
table generation. In addition, InCASE pro¬ 
vides an open repository (accessible from 
ODBC [Open Database Connectivity] 
databases, PowerBuilder, or Visual Ba¬ 
sic), a report writer, and a query facility. 
InCASE offers a lot of functionality for 
its $1000 price. 


Religious Tools 

These tools could be placed in other cate¬ 
gories if they did not require the end user 
to go through a religious conversion to the 
assumptions and beliefs of the products’ ar¬ 
chitectures. While Lotus Notes is probably 
the best-known groupware product and is 
clearly a “convert-creating” kind of tool, it 
does not include work-flow analysis or 
modeling functions. Third-party products 
like Clear Software’s (Canton, MA) all- 
Clear (which is stronger on analysis, weak¬ 
er on development support) and Reach 
Software’s (Sunnyvale, CA) WorkMan 
for Lotus Notes (which is weaker on analy¬ 
sis and stronger on development) are start¬ 
ing to fill that gap. 

Most religious tools reflect the efforts of 
social scientists to impose their concep¬ 
tion of how work should happen in real- 
world operations. For example, when Ac¬ 
tion Technologies (Emeryville, CA) 
created its Coordinator product, Stanford 
University computer-science professor 
Terry Winograd and management consul¬ 
tant Fernando Flores categorized group 
activity using models drawn heavily from 
linguistics. (Coordinator is now sold by 
DaVinci Systems in Raleigh, North Car¬ 
olina.) Coordinator postulates a finite num¬ 
ber of interactions or conversation types 
between workers. Their tool forces work¬ 
place communications to become very ex¬ 
plicit, but it does not necessarily force the 


desired action to occur. 

Consequently, what is being sold is not 
so much software as it is cultureware. Ad¬ 
ditionally, because the insights generated 
by these tools are not linked to code-gen¬ 
erating utilities such as DEC’S Reliable 
Flow Manager, the economic power of the 
ideas are not implemented (see the text 
box “DEC and Wang Put It All Togeth¬ 
er” on page 106). The models or maps that 
these tools generate might tell you what 
is wrong or how the work flows, but they 
don’t fix the problem. 

CM/1 from Corporate Memory Systems 
(Austin, TX) and OrgMap from NetMap 
International (San Francisco, CA) are two 
other examples of religious tools. CM/1 
provides a fascinating visual method of 
working out complex, multifaceted, multi- 
time-period strategic problems. It is based 
on a social-science methodology known 
as Issue-Based Information Systems. 
OrgMap redraws the organization chart 
based on the hidden power structures re¬ 
vealed in person-to-person and depart- 
ment-to-department interactions. 

The program queries top executives 
about whom they have regular contact 
with. The executives then rate the im¬ 
portance of that contact on a scale of 1 
to 10. Both sides of the contact must con¬ 
firm the significance of the link. For in¬ 
stance, if one party assigns a 10 and the 
other a 2, then OrgMap lowers the over¬ 
all rating of the link to reflect the dispar¬ 
ity. Once all the links are rated, OrgMap 
groups employees into networks accord¬ 
ing to where they have the most signi¬ 
ficant contacts. Each network is repre¬ 
sented as a circle, and within that circle, 
employees are linked by lines according 
to confirmed links. 

Which analysis and modeling tools you 
use depends on the task at hand, the hard¬ 
ware and software infrastructure of the or¬ 
ganization, and the skill sets of the per¬ 
sonnel involved. Ideally, organizations 
will aggressively manage a portfolio of 
tools and competencies, having developed 
broad and deep expertise on multiple prod¬ 
ucts. Organizations able to do this will be 
in a position to mix and match products 
for “best of breed” performance. ■ 


Thornton A. May is vice president of Research <&. 
Education with Cambridge Technology Partners 
(Cambridge, MA), a global consulting firm. He is 
a recognized leader in the designing and delivery 
of internal management development programs 
for senior executives and CIOs at Fortune 500 
companies. He can be reached on the Internet or 
BIX at tmay@ctp.com. 
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Work-Flow and Legacy Systems 

Adding work-flow support will become critical to legacy transaction-processing applications 

IWEICHUN HSU AND MIKE HOWARD 



T here are many reasons why a com* 
pany would want to link complex^ 
mainframe-resident legacy TP (transac¬ 
tion processing) systems with a work-flow 
system. TP systems are sharply focused 
on processing structured data for a partic¬ 
ular purpose, such as entering a customer's 
order or accepting a bank deposit. Such 
systems, many of which are old enough 
to vote, are accurate and reliable, but they 
have certain shortcomings in today's world 
of inexpensive desktop processing cycles 
and even less expensive storage. 

Moreover, most companies are changing 
the way they do business—pushing deci¬ 
sion-making authority fartlier down the 
hierarchy, as middle management posi¬ 
tions are eliminated; making work more 
interesting by assigning multiple respon¬ 
sibilities to teams of people, each of whom 
performs any or all tasks that the work¬ 
group handles collectively. Companies 
that are embracing globalization often es¬ 
tablish ad hoc project teams that [ire geo¬ 
graphically dispersed so that work can pro¬ 
ceed around the clock, Semistruemred or 
unstructured information is no longer con¬ 
sidered unfit for business use; companies 
expect that systems will make allowances 
for data that is less than well organized. 
Developers—and, increasingly, end users—^ 
need an enterprise-wide view of the busi¬ 
ness processes that keep things humming. 

Linking Work Flow to TF 

For more than a genemtion, legacy TP sys¬ 
tems have done a superior job of handling 
the transactions that result from discrete 
business events. Typically, one event trig¬ 
gers a cascade of others, each carried out by 
an application that calls, and is called by, 
other applications. By one estimate, a typ¬ 
ical large bank may have from 2000 to 
20,000 interconnected applications. How¬ 
ever, many of these connections represent 
business policies and practices that may or 
I may not be relevant to today’s way of doing 
t business. Often, no one can evaluate these 
i practices—let alone modify or mainiain 
^ the interconnected applications—because 

□: 
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Work-Flow and L^cy Systems 


ihc linkage among related applications is 
encoded in the applications themselves or 
documented in operational manuals. Such 
manuals tend to become part of the oral 
history of the company, with all the in^ 
vention, omission, and potential for inac¬ 
curacy that verbal transmission implies. 
Unraveling the mysteries of current 
computer-enforced policies and practices 
is the result of business-process analysis, 
redesign, and modeling. This is painstak¬ 
ing work that involves inspecting both 
manual and computer-mediated proce¬ 
dures; identifying those procedures that 
are unnecessary, redundant, or outdated; 
and supplanting them with processes that 
meet today’s needs and are flexible enough 
to be modified as conditions change. Ac¬ 
cording to a 1994 Gartner Group paper, 
case studies show that companies can reap 
more than 50 percent of the benefits of 
business-process reengineering even be¬ 
fore they apply new technology to the re¬ 
designed processes. But the rest of the pay¬ 
off depends on automating these processes, 
and that is the purpose of developing au¬ 
tomated work-flow systems. 


Work Flow as Infegrator 

A key role for work-flow management 
software will be as the integrator of dis¬ 
parate applications—legacy systems from 
the mainframe days. Indeed, more than 70 
percent of reengineering efforts based on 
IT (information technology) will automate 
well-understood business processes that 
are currently paperbound, suffering from 
outdated or flawed IT systems designs, or 
just never connected to other important 
business systems. Order-entry and pur¬ 
chasing systems are prime examples of 
host-based systems that can benefit from 
the superimposition of work-flow sy stems 
that add processing logic and data to im¬ 
portant existing applications and manual 
processes. It is foolhardy to believe that 
existing, useful business systems can be 
scuttled. To do so involves making enor¬ 
mous economical, political, and sociocul¬ 
tural commitments. 

Increasingly, as legacy applications be¬ 
come modularized into encapsulated ob¬ 
jects, the target audience for work-flow 
systems will be professionals and knowl¬ 
edge workers, who typically rely on pa¬ 


per, telephones, desktop applications, and 
perhaps E-mail. Work-flow systems will 
let these end users hold more power and 
work with more flexibility by combining 
application components in new ways for ad 
hoc response to key business events. 

In the immediate future, most work- 
flow applications will be custom-devel¬ 
oped and proprietary to the businesses that 
use them. In the near future, however, you 
will see the entry of work-flow system 
vendors, many of them alumni of the doc¬ 
ument-imaging marketplace, where they 
have already cut their teeth on a subset of 
work-flow management systems. Their 
products may well take the form of work- 
flow templates, into which developers and 
end users will plug specific objects, either 
encapsulated from legacy systems or de¬ 
veloped specifically to meet newly identi¬ 
fied business needs, to accomplish specific 
purposes. Vendors will also differentiate 
themselves by offering prefabricated work 
objects. Furthermore, most of the major 
platform vendors in the marketplace to¬ 
day aie building large direct-service ca¬ 
pabilities to provide systems integration, 
not necessarily biased in favor of their own 
products. 

Linking work-flow management and 
legacy host-based systems presents chal¬ 
lenge and opportunity to independent sofi- 
ware developers and corporate IT orga¬ 
nizations alike, IT organizations can give 
business-process reengineering efforts a 
real-world flavor by exploring ways to in¬ 
corporate existing applications as work 
units in an open and flexible work-flow 
management system. Rather than letting 
boardroom demands drive business-pro- 
cess reengineering, IT can establish itself 
as a leader in solving business problems by 
developing a structured and informed ap¬ 
proach to work management and related 
systems. In addition, following the exam¬ 
ple of American Airlines, whose informa- 
lion-systems business unit sold CASE tem¬ 
plates developed for in-house use to other 
airlines, IT shops may discover profit-cen¬ 
ter potential in their own work-flow man¬ 
agement frameworks. 

Defining Work Flow 

Today’s work-flow systems are largely 
homegrown; most are currently embed¬ 
ded in or integrated with document man¬ 
agement systems—for example, loan ap¬ 
plication processing systems (see the figure 
^‘Execution of a Simple Flow”). More 
highly evolved work-flow systems treat 
document images as objects and route 


Execution of a Simple Flow 
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Eifecuiion of a flow tn 9 laari-processlng system proceeds 9S follows: 0 > Tlie flow coniroller notifies user 
A tthropgh user A^s worklist manager] that step 1 is waiting to be done, d User A chooses to perform step 1. 
^ The wori(-flow s;^lefn*s client environment invokes the application needed to perform step 1. Q The 
application interacts with the ffow controHer and provides the application's initial arguments and then collects 
Us results. @ When step 1 is finishedr the flow cm^rolFer routes the result to the next step and uoUfies usm- B 
that step 2 Is waiting. The sequence continues for steps 2 and 3. 

As the loan flow progresses, the flow controller writes execution events into the history reposrtoiy, from 
which the user can retrieve information relating to the progression of the flow. 
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Execution 


Phases and associated tasks are as follows: 

Analysis—Analyze the targeted defiartmental or enterprise*wide 
operations. Identify resources^ data obfects, policies, and procedures. 

Development—Using results of the analysis phase, construct executable 
work-flow descriptions. Populate organizational databases, develop 
applications and their data-object manners, or integrate with existing 
applications and data managers. 

Executioir—Create and execute work-flow instances. 

Administration—Using the status and history information provided by 
the execution phase, analyze history data and provide feedback to the 
analysts and development phases. 
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386.$595 

486/Pentlum.$895 

Call for UNIX. Xenix and NT prices. 


Microwaf 

Kingston. MA 02364 USA (506) 746-7341 
U.K.. 061-541-5466 USA FAX 746-4676 
Call for Germany, Italy, Greece, Mand 
Scandinavia, Israel. Russia and Japan 


them through office mail or messaging 
.systems, allowing notification of the end 
user when work arrives at the workstation. 
This is all very useful, but the true payoff 
of work-flow systems will be realized 
when the abstractions of business process¬ 
es can be taken to a higher level, where 
business users can understand and manip¬ 
ulate them to optimize processes for com¬ 
petitive advantage. This requires that work- 
flow management systems be separated 
from document management or office sys¬ 
tems and that they serve as an umbrella 
for such systems. 

A full-fledged work-flow management 
sy.stem is one that supports the develop¬ 
ment, execution, and analysis of multistep, 
multiuser business processes. It manages 
the flow of work among participants in the 
system, ba.sed on business-specific proce¬ 
dures, constraints, and objectives devel¬ 
oped during the process-analysis and mod¬ 
eling efforts. Flow descriptions—not to 
be confused with data flows, which deal 
with the movement of data, not work— 
are the programs that work-flow systems 
follow in implementing a business pro¬ 
cess. A flow is a compound work unit, 
composed of modular work units called 
steps, and possibly other nested flows. 
Each work unit in the flow has its own de¬ 
scription. Modular work units are com¬ 
bined according to dependencies among 
them. Event-driven triggers can cause the 
modular work units to execute sequentially 


or in parallel. Flow de¬ 
scriptions and associated 
process information are 
stored in a process repos¬ 
itory, Just as metadata — 
information about the data 
with which an application 
works—is stored in a data 
dictionary. 

A work unit is an appli¬ 
cation routine (or a set of 
routines, if the work unit 
is a nested flow); each 
work unit is necessary for 
accomplishing a single 
business function. Appli¬ 
cations can use different 
programming paradigms 
and run on different plat¬ 
forms; they are interre¬ 
lated by information and 
control flow. A flow can 
operate within or across 
organizational boundaries. 

The work-flow system 
ensures that individual 
flows execute reliably and continually un¬ 
til they are properly terminated. The sys¬ 
tem tracks execution events and suppK)rts 
user inquiry and analysis of the flow’s cur¬ 
rent execution status and history. Excepi- 
tion-handling actions, such as retry and 
compensation, may be programmed in the 
flow description; alternatively, they may be 
specified ad hoc by conu*oI commands dur¬ 
ing execution. Exception handling may 
also require synchronization with appli¬ 
cations. 

Work-Flow Life Cycle 

The life cycle of the work-flow system is 
similar to that of other application systems 
(see the figure “Life Cycle of a Work-Flow 
Application”), recursively moving through 
the phases of analysis, development, exe¬ 
cution, and administration. Each pha.se re¬ 
quires its own environment. Similarly, 
those who interact with work-flow .sys¬ 
tems fall into four categories. Business- 
process analysts analyze business opera¬ 
tions during the analysis phase, using BPR 
(business-process reengineering) tools and 
business-process models. They identify 
objects and their behaviors (or methods) in 
an abstract manner and provide input to 
developers. They can use feedback from 
the execution phase for continuous pro¬ 
cess improvement. 

Developers design and capture flow and 
applications descriptions during the de¬ 
velopment phase. Flow developers develop 
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ABetter 

Basic 

New CA-REALIZER* 2.0 Beats Visual Basic 3.0. 


CA-REALIZER 



Compared to Visual Basic 3.0, 
CA-REALIZER* 2.0 is half the cost and 
twice the product. 

CA-REALIZER is alreacfy the 
easiest, most powerful BASIC for 
Windows and OS/2, and with version 
2.0 it’s even better. No one can match 
our combination of features, ease of use, 
and price No one can make it easier 
to port your applications from 
QuickBASIC, and no one can make it 
more fun to develop for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 
plug-and-play tools like spreadsheets, charts, text ^itors, animation, 

graphics tablets 
and database 
forms, along with 
many features 
other BASICS don’t 
offer. Arr^are 
re-dimensioned 
and processed 
automatically 
Algorithms can 
be written as 
formulae instead 
of complex looped 
expressions. 

Once an applica¬ 
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 



application and distribute it royalty-free with the run-time module 
that’s included. And you can generate an installation disk with the 
push of a button. .ti 

PC said, “No other mMLEVIt 

Wmdows BASIC can match It for power 

And CA-REALIZER includes our award-winning Windows report 
writer absolutely FREE. 


Only CA-REALIZER Gives You All Of This: 


► Develop for Window's and OS/2 

• Create and save libraries of pre-coded and formatted controls dynamically 
from within REALIZER 

• Use any standard Windows and OS/2 custom control in FormDev 

• Integrated Programmable Application Tools such as Charts, Spreadsheets, 
Text Editors. Graphics, Animation, and a Scheduler 

• Eai^ migration of QuickBASIC applications to Windows and OS/2 

• Import/Export Of 1-2-3, Excel. CA-Supercalc, CA-Compete! <Sl Xbase Files 

• Interaaive WYSIWYG application design 

• Generation of user aa:essible 61 modifiable BASIC code 

> Full support for DDE and DLLs 

• I nstant database forms from DBF files 

• Dynamically expandable multi-dimensional arrays with a full range of 
array and matrix operators and functions 
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MICROSOFT 

WINDOWS. 

Compatible 



Call 1-800-225-5224, Dept. 25500 
Today Or See Your Local Dealer. 

VStot to hear more 

about what CA-REALIZER Gomputer' 

rlssoaATES 

Software superior by design. 


can do for you? Call tod^ and find out how 
much better BASIC can be 


NewCA-REALIZER2.0 

e Computer Associates Imemational. Inc, Islandia, NY 11788-7000 All product names referenced herein are trademarks of thdr respective 
companies. Cost comparison based on Visual Basic Release 3i0 Suggest^ Retail Price. PC Compua^gqocxe appeared 10/91, pg. 90. 
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State of the Art 


Work-Flow and Legacy Systems 


flow descriptions, using flow development 
environment tools such as a flow editor 
and a flow simulator. Applications devel¬ 
opers develop the applications that form 
the bases of steps, using applications de¬ 
velopment environment tools. 

Workers, or users, initiate and carry out 
the execution phase. These are the people 
who perform the work in a step, on whose 
behalf servers perform work, and who han¬ 
dle exceptions when they occur. 

Administrators manage the business 
process that the work-flow system ad¬ 
dresses through most of the life-cycle 
phases. They manage organizational pro¬ 
cess databases that hold resource descrip¬ 
tions and policies, such as security and re¬ 
source utilization policies. They may 
handle flow exceptions, monitor and con¬ 
trol execution, alter flow descriptions to 
react to special situations, and update de¬ 
scriptions. They are different from sys¬ 
tems managers, whose tasks fall outside 
this discussion, in that they focus on busi¬ 
ness processes and not on the technical as¬ 
pects of the computer sy.stem itself. 


Principles of Work-Flow Architecture 

Certain principles provide the framework 
for a work-flow management system ar¬ 
chitecture. First is the separation of flow 
control and data management. The work- 
flow component manages complex events, 
triggers, and organizational policies and 
constraints as specified in high-level de¬ 
scriptions. It cooperates with data man¬ 
agers but is not embedded in them. A sec¬ 
ond principle holds that the work-flow 
system is composed of open components 
that are flexible, customizable, and re¬ 
placeable. The heterogeneity principle al¬ 
lows multiple heterogeneous applications 
environments to participate in work flow. 
The reliability principle holds that work- 
flow systems can use transactional syn¬ 
chronization and recovery services to pre¬ 
serve data consistency when necessary. 
The principle of scalability declares that 
a work-flow system can be partitioned into 
logical areas of independent control called 
domains. A single flow can span multiple 
domains. The final principle, infrastruc¬ 
ture integration, enables the work-flow 


system to use standard services, such as 
object-request brokerage, name and trans¬ 
port services, and message and data-inter- 
change protocols. 

A work-flow system is not a TM (trans¬ 
action manager), although it may use a 
transaction manager for synchronization 
with database managers. The TM of open 
TP monitors is typically a separate, open 
component. Also, a work-flow controller is 
not a TPM (TP monitor), although it must 
interoperate with standard, open TM ser¬ 
vices. Finally, a work-flow system is not 
intended for coordinating relatively un¬ 
structured groupware activities or for mon¬ 
itoring personal agenda and calendar appli¬ 
cations. However, these applications and 
tools can interact with the work-flow sys¬ 
tem to offer complete work-flow func¬ 
tionality. 

Managing the Evolution 

The work-flow approach is applicable to 
legacy TP systems, as well as in other areas 
where support for developing and reliably 
executing long-lived computations is re¬ 
quired (e.g., CAD/CAM, electronic busi¬ 
ness documents, and imaging applications). 

TP applications are typically developed 
using a TPM, which provides a complete 
environment for supporting integrated 
databa.se-intensive applications. The TPM 
funnels requests and results between ter¬ 
minals and applications servers and pro¬ 
vides queuing and transaction manage¬ 
ment services that ensure recoverability 
and optimize performance. A current trend 
is to downsize TPMs—to free them of their 
proprietary constraints and deploy them 
on open systems, providing client/server 
interfaces and accommodating open dala- 
ba.se servers and heterogeneous applica¬ 
tions development environments. 

Some proprietary TPMs’ role in effi¬ 
ciently servicing an extremely high vol¬ 
ume of short, specific requests against a 
large amount of shared data is impo.ssible 
to replace anytime soon. However, you 
can off-load many applications that are 
crowded onto an aging TPM system—al¬ 
though not without pain—and better man¬ 
age them with an open TM system. Open 
TP is a critical stage in modernizing TPMs, 
but further developments are needed to al¬ 
low next-generation TPMs to accommo¬ 
date standard and extended-service com¬ 
ponents. 

For example, the CORBA (Common 
Object Request Broker Architecture) stan¬ 
dard, endorsed by the Object Management 
Group, may provide the backbone for 
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New Super TCP/NFS 4.0 For Windows. 



■ Latt Magazine 
made it "Product 
Of The Year." 

■ Data Comm 
Magazine gave it 
its coveted 

Tester's Choice Award." 

■ Unix World Magazine rates 
Super TCP/NFS "best." ■ Now 
Frontier Technologies has made it 
even better. ■ Introducing new Super 
TCP/NFS 4.0 for Windows, the only 
32-Bit VxD TCP/IP, NFS, NetBIOS 
product that requires zero DOS mem¬ 
ory while providing maximum 
performance. ■ Frontiers' Super 
TCP/NFS 4.0 is fully integrated into 


Windows and 
Windows for 
Workgroups, so 
you get full 
Windows func¬ 
tionality at all 
times. ■ When you compare Frontier 
Technologies' ease of installation and 
use, extensive third-party support of 
databases, X- 
servers and 
emulators, 
you'll know 
why Frontier is 
the technology 
leader. ■ Call today and find out how 
far ahead we really are. 
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FAX EMAIL CALL BBS 

414-241-7084 tcp@frontjertech.com 414-241-4555 414-241-7083 

Frontier Technologies Corporation. 10201 N. Port Washington Road. Mequon Wl 53092 The Technology Leader 

01M4 Fronfear T«c»inoto9«s Corp. All Rtghas Raswvact 
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Quad 100-MHz Pentium 
Multiprocessing! 


As its ncime suggests, the new ALR 
Revolution Q-SMP™ is notlTing 
short of revolutionary. Even in its 
base configuration, this system tow¬ 
ers over the competition in both 
performance and value. By combin¬ 
ing fest 90‘and lOO-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor¬ 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily docks over 110 VAX MIPS. 

But that type of power is nothing 
compared to this system's ultimate 
potential. Thanks to its unique 
ALR Q-SMF modular architecture, 
the Revolution Q-SMP can accommo¬ 
date up to four 90“ or 100“MHz 
Pentium processors. It would take a 


small room full of 6^MPlz i486DX2™ 


systems to equal this type of sym¬ 
metrical multi¬ 
processing power! 
More importantly, the 
Revolution Q-SMP 
complies with the 
newly issued Intel" 



Pentium 


MP Spec V LI™ multi’ 
processing standard, making it 
compatible with soon to be released 
''off’the-shelP' multiprocessing ver¬ 
sions of the most popular multi¬ 
user/network operating systems. 
Matching this seemingly bound¬ 
less processing power is a cavernous 
double-wide chassis with room for 
over 14 AjB of fully accessible disk 
storage (over 22-GB with soon-to-be 
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400-MHz. 

A Cause 
For a New 
Revolution. 

The ALR REVOLUTION Q-SMP 

SEspEiniaa 
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up tn 12-CB of data storagf, it offers plenty of 
room for high speed disk arra^, 32-bit LAN 
adapters, and other neftoork expansion 
options. As your network grows, the DK4 
processor module can easily be replaced loith 
jfl 90- or lOQ-MHz Pentium processor, Anrf 
when your needs increase even more, you can 
add a second Pentium processor, converting 
the Rjemhition MP into a true, symmetrical 
dual processing super server! 

server that's nearly impossible to 
outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us ah 


ALR 

COMPAQ^ 

REVOLOTIOd q W 

ProUasl™ 

OOMRlFERlTfUHf 

BBMHi PENTIUM 

mum rsT! 

MAX 4 m 

EISMLBUS 

EISA BUS 

MAX 1-GB 

51Z MBBAM 

EBC/ECC Mestorv 

EDC/ECC MRHory 

13 Slotige Bays 

8 Slonia Days 

10 Tola! Slali 

7 Total Slal! 
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£22.100 MSRP(0 EPUi) 
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SvsiOTCf C«^|S/funi(toi RAM, 2-GB SCSI ARJMr 

*^£P ^TEttjwie) ifucibsi i^Her. 
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available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
lixal bus extensions, room for up to 
1-GB of EEXT (Error Detection & 
Correction) RAM, and our industry 
leading 5 year/15 month 
warranty with the first 
year of on-site service for 
free^ and you have a 


800-444-4ALR 

XUI ta ill melil n Civani-BIt UR WC 



Advanced Logic Reaeanchu Inc, 
Jemnimu^ Irvine CA ^271 fl 
TEU f7l4) Sfil-feTTO FAX; (7l4> 501-9240 
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Work-How and l^cy Systems 


Don't Miss 

the Boat, Plane, 
Train, Deadline, 

Discount, Legal Case, 

stock Deal, Billing Cut-Off 

because of incorrect 
time and date stamps 
on your documents 
and voice mail 
messages. 


never have to reset your clock again. 

[PRECISIOnTinE] 



Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set, calibrate and main¬ 
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 
I second per month. 

Starting at 

,7995 

Specify DOS or Windows 

REQUIREinErrTS: IBM AT or compatible PC with 80206 
or higher mkroproccssor. MS-DOS or PC-DOS Version 3.3 
or later. 1200 BAUD modem for Atomic clock access. 

Crystaloqic" 

s,_> 

PKKrKCTLY LOGICAL SOFTWARE 

?S2S Pwtnwter Placa O. SuiW 121 • NaWwtUa. TN 37214 



heterogeneous applications integration. The 
services of the Object Request Broker allow 
fiinctions (called methods in object-oriented 
circles) to be organized in an object-ori¬ 
ented framework, enhancing manageability 
and extensibility of the applications servers 
that provide them. An extensible transac¬ 
tion manager may support extended trans¬ 
action models, such as nested transactions 
and sagas, and allowing new transaction 
models to be defined dynamically. Appli¬ 
cation and database servers in the next 
TPM generation may be 
active (i.e., they may be 
capable of monitoring 
events of interest to 
other components in the 
.system and providing 
event notification when 
the.se events occur). 

If a work-flow man¬ 
agement .system is to be 
effective in mission- 
critical business-pro¬ 
cess management, then 
it must be able to integrate TPM-based 
applications into its modular work units, or 
step applications. The marriage of TP and 
work-flow technologies is a necessity to 
make business-process abstractions avail¬ 
able on both the development and execu¬ 
tion sides of the business. 

This marriage will probably occur in 
three stages. In the first .stage, the terminal- 
emulation capability provides the linkage 
to legacy TP applications on monolithic 
TPMs. This is happening now. At the u.scr- 
.system interaction level, a step in a work 
flow appears as an application that a con¬ 
ventional TPM application expects. The 
work-flow .system uses terminal emula¬ 
tion to interact with the TP system, acti¬ 
vating TP applications and sending infor¬ 
mation to and extracting information from 
the legacy .sy.stem. At this stage, there is no 
redevelopment or reengineering of the 
legacy system: Integration may be labori¬ 
ous, and there is a reliability window with 
respect to the flow state. 

In the second stage, TPM applications 
are developed with a client/server model. 
APIs supplant terminal-level interfaces, 
allowing a step application to invoke the 
APIs while presenting to the end user a 
modem user interface. In addition, a step 
application can leverage services provided 
by other IT components, such as docu¬ 
ment and imaging systems, and desktop 
utilities and tools. This stage requires the 
existence of both open TP monitors and 
open work-flow managers—in the sense 


that appropriately documented APIs are 
available. 

The third stage features an integrated 
applications development life cycle, in 
which business-process analysis and 
reengineering tools, as well as organiza¬ 
tion resource managers, such as calendar 
applications and corporate resource-policy 
databases, are able to work together with 
work-flow managers and TPMs. At this 
point, front-end business-process analysis 
tools produce business-process templates, 
from which work-flow 
managers automatical¬ 
ly or semiautomatical- 
ly synthesize and exe¬ 
cute work flows. 

Work Flow Ahead 

The advent of the com¬ 
plete work-flow man¬ 
agement environment is 
not far away. Accord¬ 
ing to a 1993 Gartner 
Group study of the con¬ 
sultancy’s clients, 67 percent currently u.se 
E-mail and 90 percent expect to have it in 
use by 1996. Calendar and .scheduling ap¬ 
plications are installed in 33 percent of 
companies, with 63 percent expecting to 
have them on-line by 1996. Business-in¬ 
telligence systems, u.sed for near-real-time 
analysis of marketing, point-of-sale, and 
other types of data for strategic decision¬ 
making, exist in 12 percent of companies 
today, with 34 percent intending to have 
them installed by 1996. 

In addition, the study found that imag¬ 
ing, document, and work management 
technologies will reach critical ma.ss by 
1995 and will then become fundamental 
building blocks in the electronic work¬ 
place of the future. The broad use, con¬ 
solidation, and maturation of these and 
other applications, in conjunction with 
continued pressure to supplement and sup¬ 
port existing legacy systems with desktop 
.systems, will ensure an increasingly criti¬ 
cal role for work flow—and for the ana¬ 
lytical and modeling tools that support the 
design, development, and deployment of 
work flow on legacy systems. ■ 


Meichun Hsu is DEC'S corporate architect for 
work-flow systems. She works for the Activity Man¬ 
agement Group in Palo Alto, California. You can 
reach her on the Internet at mhsu@pa.dec.com 
or on BIX at editors@bix.com. Mike Howard is 
vice president and service director of office infor¬ 
mation .systems at the Gartner Group in Stamford, 
Connecticut. You can reach him on the Internet 
or BIX at editors@bix.com. 
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The marriage of TP and 
work'flow technologies is a 
necessity to make business- 
process abstractions 
available on both the 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


m housands of programmers have 
"already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C-H-, or BASIC. 

You still get high speed & small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You’ll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 

Now formatted data entry in Windows is as easy 
as point <& click! 




Procfuct: [ "WlS^ BWdni^'sl 

Product Com; [ 

Ooccrlptlon; 


Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 

Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
’Point & Click’ to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 

NEW-Data-aware controls 

Our custom controls are data-aware^ so 
now you can easily build a scrolling list 
box that’s tied to a data file, or look up 
matching combo box entries-even as the 
user types. 

Introducing CodeReporter 2.0 

Now use the new Instant Report Wizard to create 
a variety of reports-instantly. 





Introducing the new CodeReporter 2.0, our inter¬ 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW-You get drag & drop 

We’ve added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


NEW-You get interactive queries, 
sorts, & relations 

Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 


fiJL 


a 


quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 



“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows.” 

-Ken Sawyer, President. Sequrter Software 

Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
library products: CodeBase, CodeBose+-h, 
or CodeBase (for the language of your choice), 
you’ll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE-for a limited time only. 

To Order Now Call 

403 - 437-2410 

Unconditional 90-Day Money-Back Guarantee 

SEQUITER III '"AX: 403-436-2999 
SOFTWARE INC. Ill UK TEL:-mW-S1-317-4321 


P.O. Box 575 tMwmartwt NH 03857-0575 

©i993Seaunef Softwore.mc AI rtc^ C<K)eBcM.Co<leBcs»^.C<x)«Saiic.Cod«R»porr«r.onclCocl*Coniioi$o>«trocl«rnQrloors«quit*rSorrwcir«ina A« ome» product rxjmes mennoned herein ore tiademorlo of iheu reapeettve companies 
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1994 International 


July 


Tokyo, Japan 
CASE Japan ’94 
+1-203-352-8357 

5- 10 Santij^o, Chile 

SOFTEL ’94 
+562-533-2838 

6- 8 Tokyo, Japan 

SunWorld 
+ 1-508-879-6700 

8-10 Singapore 

Macworld 
+ 1-508-879-6700 

12- 16 Sao Paulo, Brazil 

SUCESU-COMDEX South Merica 

+55-11-221-5736 

fax: +55-11-220-4482 

13- 15 Toronto, Canada 

COMDEX/Windows World 
LanExpo 

+ 1-416-283-3334 
or +1-617-449-6600 

14- 24 Santafe de Bogota, Colombia 

Bogota International Trade Fair 
+571-232-6550 or 288-4045 

16-17 Miami, Florida, USA 

Export Latin America ’94 
+ 1-813-755-1476 
fax: +1-813-751-5680 

19-22 Sao Paulo, Brazil 
Fenasoft ’94 
+ 1-305-446-3041 

25-29 Tokyo, Japan 

NetWorld + LNTEROP 
+1-415-325-8300 
or+1-415-941-3399 

25-29 San Francisco, California, USA 
Object World 
800-225-4698 


26- 28 Chicago, Illinois, USA 

Enterprise Computing Expo 
Windows World 
+1-617449-6600 

27- 29 Tokyo, Japan 

BrainShare ’94 
+1-801-429-5878 


August 


2-5 Boston, Massachusetts, US,A 

Macworld Expo 
+ 1-617-361-8000 

9-13 Beijing, China 

Computerworld 
+1-508-879-6700 

14-17 San Francisco, California, USA 
Software Marketing Perspectives 
+1-415-989-8765 
fax: +1415-296-7766 

22-25 Sao Paulo, Brazil 
Developers ’94 
+55-11-221-5736 
fax: +55-11-2204482 

29- 3 Boston, MassachusetLs, USA 

Software Development Week 
+ 1-415-905-2319 

30- 1 Oslo, Norway 

CAD/CAM Expo 
+47-220-53000 
fax: +47-220-53101 

31- 2 Leipzig, Germany 

Computer Graphics 
+49-341-2230 

September 


Johannesburg, South Africa 
High Tech USA 
+1-202-482-0178 


Bern, Switzerland 
High Tech USA 
+ 1-202-482-0178 

Ankara, Tiirkey 
High Tech USA 
+1-202-482-0178 

Dublin, Ireland 
Reseller ’94 
-^■353-l-303455 
fax: +353-1-300-888 

Dublin, Ireland 
CADGRAPH 
ImageTech 
+353-1-303455 
fax: +353-1-300-888 

4-6 London, England 

European Computer Trade Show 
+ 1-415-966-8440 
fax: +1-415-966-8934 

6-10 Basel, Switzerland 

ORBIT 

+ 41 - 61 - 686-2020 

+41-61-686-2189 

6- 10 Prague, Czech RepubUc 

IFABO 

+43-1-521-200 
fax: +43-1-526-1831 

7- 9 Oslo, Norway 

Student Computing 
+ 1-508-879-6700 

8- 10 Barcelona, Spain 

ETRE Conference 
+ 1-415-321-5544 
bx: +1-415-321-5597 

9- 11 Stockholm, Sweden 

Maxidata Expo 
+468-453-6000 
fax: +468-453-6005 

12-14 Adanta, Georgia, USA 

Networld + INTEROP 
+ 1-617-393-3570 
fax: +1-617-393-3574 










Trade Show Planner 


12'14 Vancouver, BC, Canada 
COMDEX/CanadaWest 
+ 1-416-283-3334 
or +1-617-449-6600 

12-15 Seoul, Korea 
ComNet 

+ 1-508-879-6700 

12-16 Barcelona, Spain 
M'ORMAI 
+ 1-415-321-5544 
or +34-3-423-3101 

12-16 Oslo, Norway 
Kontor OG Data 
+47-224-38080 

12- 16 Sao Paulo, Brazil 

COMDEX/Sucesu 
+1-416-283-3334 
+ 1-617-449-6600 

13 London, England 

ICC Computer Peripherals 
+44-895-835050 
6«x: +44-895-835262 

13- 16 Sydney, Anstralia 

Object World 
+1-508-879-6700 

14- 29 Santa Cruz, Bolivia 

Int'l Trade Fair 
+591-2-350-251 

15 Stockholm, Sweden 

ICC Computer Peripherals 
+44-895-835050 
fax; +44-895-835262 

19-21 Scottsdale, Arizona, USA 
Agenda '94 
800-633-4312 

20 Frankfurt, Germany 

PC Distribution 
+44-895-835050 
fax: +44-895-835262 


20-22 Dallas, Texas, USA 
Networks Expo 
800-829-3976 

20-22 Wiesbaden, Germany 

um 

+49-503-37-057 
fax: +49-503-37-944 

20-23 Caracas, Venezuela 
Inforven '94 
+92-67-90 
fax: +91-49-94 

20-24 Brussels, Belgium 
BUREAU ’94 
+32-2-762-7183 
fax: + 32 - 2 - 762-9434 

20- 24 Paris, France 

Micronora 
+33-1-4720-93-79 
fax: +33-1-4070-11-31 

21 Frankfurt, Germany 

ICC Computer Peripherals 
+44-895-835050 
fax: +44-895-835262 

21- 23 Frankfurt, Germany 

Document Management 
+44-895-835050 
fax: +44-895-835262 

21-23 Mexico City, Mexico 
Macworld 
+1-508-879-6700 

25- 28 Philadelphia, Pennsylvania, USA 

Graph Expo East 
+1-703-264-7208 
fax: +1-702-620-9187 

26- 28 London, England 

Made in the USA Expo 
+44-0-480-830-724 




The Magazine of Technology Integration 


26-29 London, England 

Business Computing 
+44-71-486-1951 
fax: +44-71-935-4764 

26 - 30 London, England 

Object Expo Europe 
+1-212-274-9135 

27 Madrid, Spain 

ICC Computer Peripherals 
+44-895-835-050 
fax: +44-895-835-262 

27- 29 Frankfurt, Germany 

Object World 
+ 1-508-879-6700 

27-29 Anaheim, California, USA 
idea/Microelectronics 
+1-310-215-3976 

27- 29 Stockholm, Sweden 

Networks ’94 
+ 1415-966-8440 
fax: +1-415-966-8934 

28- 30 Paris, France 

International Interactive Television 
+44-582405-678 

28- 2 Paris, France 

SOHO 

+33-1-47-56-5020 

29- 1 Frankfiirf, Germany 

Macworld Expo 
+ 1-508-879-6700 

29-5 Copenh^en, Denmark 

Office and Data 
+45-324-721-23 
fax; +45-315-196-36 


BYTE publishes the Iniemational Trade Show 
Planner as a service to readers. Suboiit show 
listing to Carol Sanchioni at BYTE Magarfne* 
One Phoenix Mill lane, Peterborough, NH 
05458 or fax to +l-603-924r2530. 













At the Indianapolis 500* you only get one chance to get it right. No 
wonder lap after lap, the United States Auto Club (USAC*) depends 
on the mission-critical, pedal-to-the-metal performance of OS/2! 


From start to finish, 
OS/2 2.1 sets the pace 
for technology at the 
most famous 
motor speedway 
in the world. 

OS/2 programs 
run at full speed all 


dutch 


over the place: IBM 

DATABASE 2* OS/2 
(DB2/2'‘'), for example, 
keeps track of everything 
from entry fees, prac¬ 
tice and qual¬ 
ifying times, 

engine serial numbers, and driver and crew status to per¬ 
sonnel, administrative and other vital information. USACs 
LapManagerr an OS/2 program developed 
specifically for Indy* drives the official tim- 
\ ing and scoring of all on-lrack activity. 
LapManager takes timing data sent from the c^rs 
via radio signal, turns it into meaningful stats, and 
sends it to PCs used by USAC staff and the press.OS/2 even hits the 
road in ThinkPads that collect and distribute race information 
from tracks all across the country. 


Another 



When you see how OS/2 can rev up your DOS, Windows'* 

_and OS/2 programs, you’ll know why tliey use OS/2 at Indy 

and over 100 other USAC rac*es. You can’t have a more 
impressive track record than that. 

To order or to find out more about OS/2, call 
1 800 3-IBM-OS2. In C:anada, call 1 800 465-7999. 

OS/2 is also available at local software dealers. 

Operate at a higher leveL’ 



This ad was created by LINTAS and got to this publication on time using DOS, Windows and OS/2 programs running on OS/2. IBM. OS/2 and ThinkPad 
are registered trademarks and IBM DATAB/\SE 2. DB2/2 and "Operate at a higher level" are trademarks of International Business Machines Corporation, 
Windows is a trademark of Microsoft Corporation. Indianapolis 500 and Indy are registered traderrvarks of the IMS Corporation. /VII other products are 
trademarks or registered trademarks of their respective companies. © 1994 IBM Corp. 
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Reviews 


Network Management Systems 

BYTE file most; popular tools Tor tostin^ 

and monitoring oomplojc LANs 


T oday’s local-area networks (LANs) 
constitute a collection of highly com¬ 
plex computing devices and systems* 
Although LANs have proved to be effec¬ 
tive computing platforms, their growing 
complexity without a commensurate ad¬ 
vance in management capability has left 
some organizations ambivalent with re¬ 
gard to large-scale LAN implementations. 

The pressure to downsize seems to em¬ 
phasize the attractiveness of LANs as al¬ 
ternatives to mainframe and minicomput¬ 
er information systems* Organizations, 
however, are keenly aware of ^e offsetting 
danger posed by committing critical busi¬ 
ness applications and data to LANs with¬ 
out comprehensive management tools. The 
solution for some has been to use LANs for 
less-crilical departmental applications 
while maintaining mainfirames and mini¬ 
computers as repositories of critical data. 
A few strong LAN management products 
based on solid standards will surely alle¬ 
viate some of the fear* 

This month, we evaluate network man¬ 
agement and network utility programs that 
span a variety of capabilities, functions, 
and categories, from desktop network 
administration utilities to high-end prod¬ 
ucts with enterprise-wide device manage¬ 
ment and alarm-reporting capabilities. This 
review considers only network manage¬ 
ment products supporting the NetWare 
environment. 

Central Point Soft¬ 
ware’s XTree Tools, 

Frye Computer Sys¬ 
tems’ Frye Utilities, 
and LAN Support 
Group’s BindView 
NCS are DOS applica¬ 
tions, while the man¬ 
agement consoles of 
the rest of the products 
require Windows 3.x 
to run. Only Central 
Point Software’s LAN- 
lord requires a ded¬ 
icated management 
server (running OS/2 
1.2 or higher) in addi¬ 
tion to a Windows 3.x 
management console. 

Only LANlord and 


Intel’s LANDesk Manager are offered as 
single, integrated products* Ail the other 
products require one or another utility 
module to make them a complete offer¬ 
ing* Frye sells all its management utility 
products as independent modules; they all 
work together without a hitch. 

The evaluated management products do 
not fit into one or two neat categories. We 
have attempted to group them into enter¬ 
prise management/device management 
products (Novell NMS and VisiSoft’s Visi- 
Net) and desktop management products 
(the remaining seven products). Even after 
that general grouping, distinctions remain 
between products in each group in terms of 
product architecture, functional emphasis, 
and breadth of features. Among the desk¬ 
top management products, Brighiwork De¬ 
velopment’s Brightwork Utilities, Frye 
Utilities, LANDesk, LANlord, Saber Soft- 
ware’s Saber LAN Workstation, and 
XTree Tools are more directly comparable* 

We weren’t able to evaluate every net¬ 
work management product. Other vendors 
of these products include Symantec Corp. 
((800) 441-7234), Shany, Inc. ((415) 694- 
7410), and Horizons Technology, Inc. 
((800) 828-3808). 

Network Management Applications 

Network management in its simplest form 
involves only the administration of net¬ 


work physical and logical resources. If 
networks functioned without failures and 
security breaches, the primary tasks of net- 
woric administration would involve adding 
and removing users; assigning access rights 
to network resources; making application 
and peripheral resources available to users; 
periodic network backup; and monitoring 
network capacity and resource usage to 
plan and carry out expansion. 

Real networks, however, are seldom so 
simple* In addition to the complexity that 
comes with size and heterogeneity, net¬ 
works experience breakdowns caused by 
hardware failures, software bugs, proto¬ 
col-related errors, and exceeding critical 
performance thresholds. Good diagnostics 
software, documentation, and experience 
may be enough to handle problems associ¬ 
ated with hardware failures and occasion¬ 
al software bugs. Other network problems 
are not as easily diagnosed and corrected 
and require a variety of management tools, 
including protocol analyzers, within an in¬ 
tegrated management system. 

Network Monitors 

Network monitors are designed to provide 
mainly network traffic statistics, perfor¬ 
mance threshold setting and monitoring 
activities, and alert notification to critical 
events in network performance or resource 
status. Monitors are generally device- 
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independent, software-only products ob¬ 
tained at a lower cost than protocol ana¬ 
lyzers. 

Based on the specific implementation, 
some network monitors are dependent on 
the underlying NOS (network operating 
system) to obtain traffic statistics, current 
network activity and status, and other rel¬ 
evant network database information. Most 
of the NOSes on the market offer some 
degree of network administration and man¬ 
agement services, such as setup manage¬ 
ment, performance monitoring, security, 
and accounting. 

Although not all of these services are 
open to applications programmers, a few 
NOS vendors offer APIs to some of them. 
The limitation of network monitors depen¬ 
dent on the host NOS is their inability to 
provide reliable services when the oper¬ 
ating system is experiencing problems. 
Monitors that interface to the network via 
a MAC (media access control) driver can¬ 
not provide node configuration informa¬ 
tion without some higher-level protocol 
driver, such as NetBIOS. The monitors 
discussed here, however, are fully inde¬ 
pendent of the NOS and thus are not af¬ 
fected by the status of the NOS software. 

Protocol Analyzers 

Unlike network monitors, which basically 
identify and count frames and then pro¬ 
vide a statistical summary, protocol ana¬ 
lyzers are designed to provide more de¬ 
tailed information about the network’s 
inner workings (and therefore are more 
expensive). Although a few software-only 
protocol analyzers are available, most pro¬ 
tocol analyzers are offered as turnkey sys¬ 
tems with specialized hardware. They can 
not only capture packets traveling over the 
communications medium, but also deci¬ 
pher and analyze those packets for specif¬ 
ic protocol components and data. 

Protocol analyzers are similar to net¬ 
work monitors in their ability to count 
frames and manipulate captured packets 
for summary view according to filter and 
trigger conditions. The additional capa¬ 
bility of protocol analyzers to dissect a 
frame into all the protocol layers and em¬ 
bedded data makes them indispensable for 
diagnosis and problem determination in 
the event of network failure. 

Server and Worlistation Monitoring 

A server- and workstation-monitoring 
module is similar to a network-monitor¬ 
ing module except that the focus is on serv¬ 
er and selected workstation statistics. 

On some management programs, such 


as LANlord, the workstation-monitoring 
utility enables the network manager to 
define alert thresholds and notifications, 
including automatic alerts triggered by 
changes to PC hardware and system con¬ 
figuration files. IL additionally allows au¬ 
tomatic identification and reporting of 
inactive PCs, lost physical network con¬ 
nections, and monitoring and logging of 
network client packet statistics. 


Inventory Control and Asset Management 

This management utility lets the network 
administrator gather information on a com¬ 
pany’s computing assets. The inventory- 
control management module tracks file- 
server and cl tent-workstation hardware 
components (including Macintosh com¬ 
puters in some products, such as LAN- 
Desk Manager and Frye’s LAN Directory) 
and server and workstation configuration 


Highlights 


Strengths 

Limitations 

B^iewHCS 

Excellent report generation and 
layout features 

Very good server and workstation 
management functlorvality 

Very easy to learn and use 

No global network monitoring and 
analyels option 

No network management standard 
intehfacQ 

Lacks full Windows support 

Brigtitworti Utilities 
for NetWare 

Good workstation management 
support 

Very good printer management 
features 

Competitively priced 

Umitad NOS support 

No global network monitoring 
and analysis option 

No network management standard 
Interface 

Fits Utilities for 

Networks 

Excellent file-server monttoring and 
early-warning module 

Very robust suite of management 
utilities for NetWare LANs 

Very good database administration 
features 

Easy to set up and use 

Lacks full Windows support 

No network management standard 
interface 

Limited NOS support 

LANDesk Manager 

Very good user-interface features 

Very good diagnostics and error- 
handling features 

Good management standards 
support 

NOS-dependenl 

Limited system and database 
administration functions 

Limited alert notification and 
response option 

UNfortl 

Very good workstation 
management functionaiity for large- 
scale Installations 

Very good user-interface features 

Good documentation 

No server management capability 

Limited configuration option 

No global network monitoring and 
anatysis option 

Novell NMS 

Superior user-interface features; 
best on-line help and reference 

Good management standards 
support; widest network system and 
device management support 

Best database administration 
features 

Limited desktop management 
functionality 

Limited network administration 
utliities {e,g.. printer management 
and virus protection) 

Limited report generation 

Saber LAN Workstaition 

Excellent desktop environment 
set-up and management 

Excellent NOS support 

Very good usability features 

No network management standard 
interface 

No global monitoring and analysis 
option 

Limited alert-notification option 

VIsJHet 

Excellent visual representations 
of enterprise network components 
(across LAN and WAN) 

Good management standards 
support 

Excellent SNMP support 

No global monitoring and analysis 
option 

No workstation management 

Limited alert-notification option 

Xlree Tools for Networks 

Very good DOS-based NetWare 
-environment management utility 
with the best price 

, Good server and workstation 
management functionality 

Easy to set up and use 

No globai monitoring and analysis 
option 

No network management standard 
interface 

Limited NOS support 1 
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Supports PC. ^ 

PC/XT. PC/AT, 

PS/2 and 100% compatibles 


Supports monochrome or 
color VGA monitors 


PS/2 style or Microsoft/Logitech 
serial mouse support available 


Offers conversion from RGB color 
to gray-scale 


PC-EXTENDER Pkl 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 


PC-COMPANION /%£ 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


Supports PC/AT; PS/2 and 100% compatibles 





Mouse support available at 
both local and remote 
workstations 


Switch selectable 
privacy mode 


Combine monochrome and color 
VGA monitors 



Announcing Macintosh Support! 

Open up a new world of applications for 
your Macintosh! The new Mediator”* for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 



PC-EXPANDER /%£ 


M r:4i 


Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


• Supports PC/AT, PS/2 and 100% compatibles 

• Microsoft and Logitech serial mouse support 
available at ail workstations 




• Selectable 
privacy 


• Automatic 
keyboard and 
mouse switching 


AutoBoot Commander" 

Control up to 96 file servers with Just 1 
keyboard, monitor and mouse! 



Supports all 100% IBM compatible computers 

AutoBoot'^ feature boots computers without user intervention 

New KeyScan~ feature for keyboard-controlled scanning 

Jumperless support for analog (VGA) and TTL video 

Add a second control center up to 150 feet away 

Each unit controls from 
cascade up to 12 units 


Cybex Corporation 

4912 Research Drive Huntsvilie, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh Is a registered 
trademark of Apple Computer, Inc. Microsoft and Logitech are trademarks of their respective companies. 


CYBEX 


TM 
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NETWORK MANAGEMENT FEATURES 

BINDVIEW 

BRIGHTWORK 

FRYE 

LANDESK 

LANLORD 

NOVELL 

SABER LAN 

VISINET 

XTREE 


NCS 

UTILITIES 

UTILITIES 

MANAGER 


NMS 

WORKSTATION 


TOOLS 

MaHCmartcoKtli 

Windows application 

o 

• 

o 

• 

• 

• 

• 

• 

o 

OS/2 PM application 

o 

o 

o 

o 

o 

• 

o 

o 

o 

Unix application 

o 

o 

o 

o 

o 

• 

o 

0 

o 

DOS application only 

• 

o 

• 

o 

o 

o 

o 

o 

• 

AfNlstflMreNcMs 

PC client workstation 

• 

• 

• 

• 

• 

• 

• 

• 

• 

OS/2 client workstation 

o 

o 

o 

0 

o 

o 

o 

o 

o 

Macintosh client workstation 

o 

o 

• 

• 

o 

o 

o 

o 

o 

Unix client 

o 

o 

o 

o 

o 

o 

o 

o 

o 

dnfcc 

File servers 

• 

• 

• 

• 

o 

• 

• 

0 

• 

PC workstations 

• 

• 

• 

• 

• 

o 

• 

• 

• 

Macintosh workstations 

o 

• 

• 

• 

o 

o 

o 

o 

o 

Communications gateways 

• 

• 

• 

• 

• 

• 

• 

o 

• 

Wiring hubs/concentrators 

o 

o 

o 

o 

o 

• 

o 


0 

Bridges/routers 

o 

o 

o 

o 

o 

• 

o 


o 
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Novell NetWare 2.xx 

• 

• 

• 

o 

o 

o 

• 

• 

• 

Novell NetWare 3.xx 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Novell NetWare 4.xx 

o 

o 

• 

o 

• 

• 

• 

• 

o 

Banyan Vines 4.xx 

<2) 

o 

(S> 

o 

o 

o 

• 

o 

o 

Banyan Vines 5.xx 

cb 

o 


o 

o 

o 

• 

• 

o 

IBM LAN Server 2.x and 3.x 

o 

o 

o 

o 

• 

o 

• 

• 

o 

Microsoft LAN Manager 2.x 

(2) 

o 

<3> 

o 

• 

o 

• 

• 

o 

Any NetBIOS-based rvetwork 

• 

o 

<a> 

o 

• 

o 

• 

• 

o 

lltlMi1i|voticdsiw>rt 

Novell NetWare IPX/SPX 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Banyan Vines IP 

<a> 

o 

• 


o 

IS) 

• 

o 

0 

TCP/IP 

(2) 

o 

o 


o 

• 

• 

• 

o 

Apple AFP 

o 

o 



o 

(S) 

o 

o 

o 

NetBIOS 

• 

o 

o 


• 

(S> 

• 

• 

o 

LAN Manager/LAN Server NetBEUI 

o 

o 

o 

(S> 

• 

(S> 

• 

• 

o 

ManfMHiit stateili smpul 

SNMP 

o 

o 

o 

• 


• 

o 

• 

o 

RMON SNMP 

o 

o 

o 

• 

o 

• 

o 

• 

o 

IBM NetView 

o 

o 

o 

o 

o 

• 

o 

o 

o 

HPOpenView 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Novell NMS 

o 

• 

• 

• 

• 

• 

• 

• 

0 

DiipiKtk fealiics 

Adapter diagnostics 

o 

o 

• 

• 

o 

o 

o 

0 

o 

Cable faults 

o 

o 

o 

o 

o 

• 

o 

o 

o 

Single-station echo test 

o 

o 

• 

• 

• 

• 

o 

o 

• 

Transmission errors 

o 

o 

o 

• 

• 

• 

o 

• 

• 

Server-specific errors 

o 

o 

• 

• 

o 

• 

o 

• 

• 

Workstation-specific errors 

• 

o 

• 

• 

• 

• 

o 

• 

o 

ScfTcr niMBMMit 

Server configuration information 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Server disk/volume information 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Security and user account 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Server monitoring 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Set up threshhold values 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Wortstatitn mniSBaNl 

Client configuration information 

• 

• 

• 

• 

• 

o 

• 

o 

• 

System file access/modify 

• 

• 

• 

• 

• 

o 

• 

o 

• 

Workstation monitoring/performance statistics • 

• 

• 

• 

• 

o 

• 

o 

• 

Remote control 

• 

• 

o 

• 

• 

o 

o 

o 

• 

Identify/coirect application problems 

o 

o 

o 

• 

o 

o 

o 

o 

o 

Set up threshold values 

• 

• 

o 

o 

• 

o 

• 

o 

• 

HvihiaWitfiMre Iwcalofy 

Inventories client PC hardware 
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• 

• 

• 

• 

o 

• 

• 

• 

Inventories client PC applications 

• 

• 

• 

• 

• 

o 

• 

• 

o 

inventories OS/2 client hardware and apps 

o 

o 

o 

o 

o 

o 

o 

o 

o 

inventories Macintosh client hardware 

o 

• 

• 

• 

o 

o 

o 

o 

o 

Inventories Macintosh client applications 

o 

• 

• 

• 

o 

o 

o 

o 

o 

Appicatm softwirt iMterinK 

Applications on network drives 

o 

• 

o 

o 

• 

o 

• 

o 

o 

Applications on local drives 

o 

• 

o 

o 

• 

o 

• 

o 

o 

Alert when license exceeded 

o 

• 

o 

o 

• 

o 

• 

o 

o 

Block execution when license exceeded 

o 

• 

o 

o 

• 

o 

• 

0 

o 

0) Via the SNMP module 

<3> Frye's LAN Directory module only 

IS) Noveirs LANalyzer agents only 


o=no 

•=yes 


Planned (or second quarter 1994 avaiabillty 

(S> Traffic-monitorlng portion of LANDesk Manager 

(S) Via proxy agent 
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Aiuto 

Segitseg 

fk 

Help 

Hilfe 

Aguda 

A T 

Aide 

Towa Chusego 


When it canes to he^ fiM'your conputei; 
there’s just oie word you have to know. 


CompuServe. Because on CompuServe you can be in With everything from extensive global communications 

direct touch with many of the hardware manufacturers abilities to help keep you in touch, to vast research 


and software publishers them¬ 
selves. Not to mention a world¬ 
wide network of people like 
yourself who have already 
encountered — and solved — 
the very same problems you have 
now. You’ll get answers that are 
fast and accurate, so no problem 
will be a problem for long. 

And that’s just the tip of 
the iceberg. CompuServe is a 


COUNTRY 

TOlI-FRe 

DIRECT 

FAX 

Argentina 


(+54) (1)345-3871 

(+54) (1)3456825 

Australia 

008-02S-240 

(+61) (34104260 

(+61)04104223 

Chile 


(+5Q(2)696^7 

(+56)0696-1474 

Germany 

01303732 

(+4g)(-^69)66550-111 

(+49) (+89) 66 55 0-255 

Hong Kong 


(+652)067-0118 

(+652)8774523 

l*ngay 


(+3Q (1)156-5366 

(+36) (1)155-9296 

Israel 


(+972) (3) 290466 

(+972)0200419 

Japan 

0120-22-1200 

(+81) (3 5471-5806 

(+81)05471-5090 

Korea 

08(HJ22-7400 

(+62)0411-1327 

(+82)0411-1555 

NewZealand 

O0O(M46-113 

(+61)04104260 

(+61)04104223 

S¥^fit2Bfian(i 

1553179 

(+49)1^66-55-0-111 

(+41)164)5564-92 

Taiwan 

000-251-009 

(+886)0651-6899 

(+886)0651-1801 

UnitBd Kingdom 

0800289378 

(+44) (272) 760600 

(+44) (272) 252210 

Venezuela 


(+58)0793-2984 

(+58)0793-1952 

Bsewhere 


(+1)614-529-1349 

(+1)614-529-1610 


resources to help keep you 
in business — all at your 
service, 24 hours a day, seven 
days a week. 

For more information 
on how much CompuServe 
can do for you, just call one 
of the phone numbers listed 
here. And let us give you an 
example of just how helpful 
we can be. 


vast, worldwide information resource that can help to 
make your life infinitely easier in many other ways, too. 


G>mpuServe” 
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NETWORK MANAGEMENT FEATURES (continued) 

BINDVIEW 

BRIGHTWORK 

FRYE 

LANDESK 

LANLORD 

NOVELL 

SABER LAN 

VISINET 

XTREE 


NCS 

UTILITIES 

UTILITIES 

MANAGER 


NMS 

WORKSTATION 


TOOLS 

Bedroiic softiare distrflM^ 

Automated application installation 

o 


• 

o 

o 


• 

o 

0 

Automated file copy/distribution 

• 


• 

o 

• 


• 

o 

o 

Operating-system installation 

o 

® 

• 

o 

o 


• 

o 

o 

Automated software upgrades 

o 


• 

o 

o 


• 

o 

o 

Scripting for creating distribution lists 

o 


• 

o 

o 


• 

o 

o 

Netwwk MnKMiig/pfwtocd amlifsis 

Captures Ethemet-segment MAC frames 

o 

o 

o 

• 

o 

• 

o 

o 

o 

Captures Tcrften Ring-segnvent MAC frames 

o 

o 

o 

o 

o 

• 

o 

o 

o 

Captures ^iovell IPX/SPX packets 

o 

o 

0 

• 

o 

• 

o 

o 

0 

Captures TCP/IP packets 

o 

o 

o 

• 

o 

• 

0 

o 

o 

Captures AppleTalk packets 

o 

o 

o 

• 

o 

• 

o 

o 

o 

Real-time traffic monitoring 

o 

o 

o 

• 

o 

• 

o 

o 

o 

Protocol analyzer module 

o 

o 

o 

o 

o 

• 

o 

0 

o 

WortutatiM threshold settings/ereiit tradioi 

Disk space free (%) 

• 

o 

o 

0 

o 

o 

• 

o 

o 

Charvged configuration 

• 

o 

o 

• 

• 

o 

• 

o 

o 

All workstation events logged 

• 

o 

o 

• 

• 

o 

• 

o 

o 

Senrer threshold settingB 

Server utilization (%) 

• 

• 

• 

• 

o 

• 

o 

o 

• 

Disk space free 

• 

• 

• 

• 

o 

• 

• 

o 

• 

Cache hit ratio (%) 

• 

• 

• 

• 

o 

• 

o 

o 

• 

I/O requests pending 

• 

• 

• 

• 

o 

• 

o 

o 

• 

Rospossc oirUoib 

Run an external program/batch file 

• 

• 

• 

• 

• 

• 

o 

0 

• 

Modify system files and reboot workstation 

• 

o 

• 

o 

• 

o 

0 

o 

o 

Adjust system files, shut down, and restart server 

• 

o 

• 

o 

o 

• 

o 

o 

• 

Report ofitiins 

Report scripts 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Script editor 

• 

• 

• 

o 

• 

o 

• 

o 

o 

Exports to spreadsheet 

• 

• 

• 

• 

• 

0 

• 

o 

• 

Exports to database 

• 

• 

• 

o 

• 

o 

• 

o 

• 

_ 

Global network monitoring 

o 

o 

o 

• 

o 

• 

o 

o 

o 

Network utilization 

o 

• 

• 

• 

o 

• 

o 

o 

• 

Network inventory 

• 

• 

• 

• 

• 

• 

• 

• 

• 

User accounts 

• 

• 

• 

o 

o 

• 

• 

o 

• 

Topoioflfdbpiqffptiini 

Network components depicted graphically 

o 

o 

o 

o 

o 

• 

o 

• 

o 

Bridges/routers 

o 

o 

o 

• 

o 

• 

o 

• 

0 

Server 

o 

o 

o 

• 

o 

• 

o 

• 

o 

Workstations 

o 

o 

o 

• 

• 

• 

o 

• 

o 

Real-time inventory update 

• 

• 

• 

• 

• 

• 

o 

• 

• 

Adnncedfeatim 

User programming 

o 

o 

o 

o 

o 

• 

o 

o 

o 

APIs 

o 

o 

o 

o 

o 

• 

o 

o 

o 

External device attachment for alert notification 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Olhirfutarcs 

Virus-protection module 

(9) 

• 

o 

• 

• 

o 

9 

o 

o 

Storage management 

(S> 

o 

o 

o 

o 


• 

o 

o 

Task-scheduling module 

• 

• 

• 

• 

o 

• 

• 

o 

• 

Interface to NetWare utilities 

• 

• 

• 

• 

o 

o 

o 

o 

• 

Cb In BrigMvirork’s Fusion 1.0 


(S Planned for second quarter 1994 availability 


® Via SMS. not currently integrated with NMS 


(l> Vie Novelfs Navigator 3.0, not currently integrated with NMS 


<9 Scan only 









information and applications. 

The program automatically tracks ap¬ 
plications on workstations and servers by 
scanning their drives. The inventory-con¬ 
trol program collects hardware and soft¬ 
ware information on a network based on a 
standard hardware parts list and known- 
applications software list. In some man¬ 
agement programs, retrieved server and 
workstation hardware information may in¬ 
clude data on the CPU, coprocessor, mem¬ 


ory, operating system, device drivers, sys¬ 
tem setup (CMOS) and BIOS information, 
and configuration files. 

In addition to automatic identification 
of hardware, these management modules 
allow manual entry of additional informa¬ 
tion for asset tracking and management. 

Network Topology and Mapping 

Among the evaluated products, only No¬ 
vell NMS and VisiNet provide automatic 


discovery of network topxilogy and logical 
mapping of the network. LANDesk Man¬ 
ager and LANlord provide a quasi-topol¬ 
ogy map in the form of a Windows File 
Manager directory and file tree. 

Other management products can auto¬ 
matically discover network components, 
but they present discovered entities in list 
form. Discovered topology information 
may include the network segments, nodes 
on segments, adapter cards connected to 
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NetWare Hut» Services monitors hub perfonnauce and attached stations and 
enables or disables network access to connected stations. 


segments, addresses applicable to nodes, 
and advertised services such as routing, 
network servers, and hubs. 

Some management programs (e.g., Visi- 
Net) allow the network manager to create 
a graphical representation of the nodes and 
links in a network segment or an internet¬ 
work. Both Novell NMS and VisiNet al¬ 
low physical (mainly location) and logi¬ 
cal (interconnect devices, file servers, and 
workstations represented by icons) maps of 
the network. 

Help Desk 

A help-desk application combines work¬ 
station management and remote-control 
software. It can perform workstation mon¬ 
itoring and gather network and worksta¬ 
tion configuration and diagnostic infor¬ 
mation, This provides the administrator 
with a valuable database for tracking over¬ 
all network configuration and isolating 
network problems. 

The help-desk component provides tools 
for accessing and controlling workstations 
remotely, to resolve user problems from 
a management console. When a user calls 


with a problem, the net¬ 
work administrator can 
establish a direct con¬ 
nection with the user*s 
workstation and inspect 
the hardware and soft¬ 
ware configuration; gain 
full control of remote 
Windows and DOS re¬ 
sources, including the 
user's screen, keyboard, 
and mouse; remotely 
view and edit system 
files; perform file trans¬ 
fers with chat support; 
execute programs on the 
user’s workstation; and 
even reboot the workstation, if necessary, 
to make configuration changes active. 

AppLication Metering 

An application-metering module reports 
on server-based or workstation applica¬ 
tion (DOS and Windows) usage to ensure 
compliance with software hcensing agree¬ 
ments. Features of such modules include 
monitoring of concurrent application exe¬ 


cution on server and local PC drives; au¬ 
tomatic alert notification when license lim¬ 
its are exceeded; creation and maintenance 
of a registration database for authorized 
DOS and Windows applications; block¬ 
ing of options to enforce user compliance 
with site licenses or prohibit execution of 
unauthorized applications; and statistical 
reporting of current and historical appli¬ 
cation usage. continued 


Your Choice of Keyboard Mon itor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 





Manually controlled unit 


Simple pushbutton operation tor quick selection 
Four, eight, or twelve ports per unit 
Daisy-chafning connects unlimited number of CPUs 
Compatible with EGA, VGA. Macintosh, Sun, and others 
Optional keyboard booting tor 286.366. and 486 
Optional RS232 or PS/2 mouse interface 
PCB construction tor high reliability and low crosstalk 
Rack mount, matrix, and customized units available 


Typical Application 


CPUs/Serysrs 


I Switch by keystroke, from front panel, or RS232 port 
I Two 0 r fou r ports pe r un it 
I Cascade units to support up to 255 CPUs 
I Supports monochrome, EGA, and VGA 
i Includes keyboard booting for 286,386, and 466 
( Inciudes RS232 and PS/2 mouse interface 
I LEDs display selected CPU and CPU power-on 
I Scan function switches among CPUs automatically 







Keyboard controlled unit 


Call toll-free now 
for your copy o! our 
Switching and Sharing 
Solutions catalog. 

Olhar floss pnodbclJ.’ Print servers, printer sharing etaJIs, 
buffers, keyboard monffor ejcJeocterrs, video spfUlers. 
All flose ^jfod't/crs are US-made and have a i-^ar warranty. 


Make the Rose Connection 


ai^ROSE 

ELECTRONICS 


10850 Wllcrest Drive • Houston, Texas 77099 • Phone (713)933-7678 • Fax (713)933-0044 1-800^333-9343 
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In a perfect world, technology 
would be transmitted simultaneously 

One ordinary jphone line would 

while talking to T^yo. Video games 

% 

site ends of the e^th to talk to 
simple phone line would allow six 


x-ray on their computers while 
In a perfect world, technology 



In a perfect world, everyone would 











would be seamless. Voice and data 


over a single, analog phone line, 
allow you to receive a fax from LA 
would allow opponents at oppo- 
each other as they play along. One 


different doctors to view the same 


discussing the case over the phone. 


would allow you to push the limits. 





AT&T ^^ 

VOICESPAN. 


Push the Lhnits’^ 


have AT&T VoiceSpan™ technology 


VofceSpan is a tmdemarfk of AT&T Push the Limits is a servicsm^rtt oT 
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Electronic Software Distribution 

An electronic software distribu¬ 
tion utility automates the process 
of distributing applications, re¬ 
motely installing applications, 
installing and distributing oper¬ 
ating-system software, and up¬ 
grading software on a network. 

The distribution module may use 
an executable program, a script 
file, or a batch file to define distri¬ 
bution criteria and launch the task. 

Software distribution is carried 
out according to a scheduled dis¬ 
tribution job, which specifies 
when the distribution will occur, 
what files are to be distributed, 

and when the program is to be lANDcsK Traffic Monitor displays reaHime statistics on networli traffic, such as 
run. Some vendors (e.g., Novell) packet and error rates, network utilization, and broadcasts. 


IS Trnffic Monitor 



Piogiwi LDPopup P«irt Shop P»o 
H«r>«g« 


offer optional electronic software 
distribution programs that can be run from 
a mainframe to install software on LANs. 

Other Administration Utilities 

Other useful network administration util¬ 
ities bundled with desktop network man¬ 
agement products include printer and queue 


management, network backup and storage 
management, and task scheduling. Printer 
and queue management streamlines gen¬ 
eral network printing functions. Through 
storage management services, the network 
manager and network users can administer 
the automatic backup and restore of data on 


servers and workstations and 
manage backup information ex¬ 
change between workstations 
and servers. 

Task scheduling involves the 
execution of programs in an un¬ 
attended mode to perform spe¬ 
cific management functions. As 
part of a management program, 
scheduled tasks are automati¬ 
cally launched by the manage¬ 
ment console, a user-defined 
script, or a batch file at a speci¬ 
fied time to provide mainte¬ 
nance such as doing scheduled 
backups, initiating an action to 
correct network problems that 
have been posted by a manage¬ 
ment alert, or performing other 
network management functions. 

Recommendations 

Novell NMS 2.0 functions as both a net¬ 
work management platform and a network 
management product family. Although it’s 
designed to manage primarily NetWare 
LANs (e.g., file servers, print servers, and 



‘‘DynaComm® is Microsoft’s® 
choice for terminal emulation.” 

It should be yours. 

Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FutureSoft’s 
DynaComm for Windows™ offers a single solution for PCs 
communicating across multi-platform networks to host computers. 


DynaComm features: 

• 16 Terminal emulation types 
for UNIX, DEC, Hewlett- 
Packard, IBM, and Data 
General systems 


19 Network interfaces 
including TCP/IP and IPX 
Powerful development tools 
for creating GUI front ends to 
host applications 


Tim Heflin 
Manager, End-User Services 

Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 



800-989-8908 

^FutupeSoft. 

12012 Wickchester Lane, Suite 600 • Houston, Texas 77079-1222 USA 
713.496.9400 • 713.496.1090 FAX • 800.989.8908 Sales (USA) 

Windows Is a iradefnark of Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Corporation. DynaComm and FutureSoft are registered trademarks of Future Soft Engineering. Inc. 
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PROTECT YOUR SOFTWARE 



NO BUTTON, 

NO ACCESS. 

Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons™. 

Put a Lid on It 

We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning. Buttons are the lowest cost way 
to protect software. 

Pick Your Button, Name Your Price 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 

Current offerings include a laser-engraved serial number, 
a memory with an expiration date, and a multi-level, 
password-protected memory. 


Security Continuum 


Button Type 

Unique 
Serial # 

ReH^n 

Password 

Protection 

Expiration 

Timer 

Decoy 

Responses 

DS1420 ID Button 

X 





DS1427 Time Button 

X 

4Kbits 


X 


DS1425 Multi Button 

X 

2Kbits 

X 


X 



Snap-In, Snap-Out 

Buttons interface to the PC's parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don't have to 
piggy-back dongles to protect multiple packages. 

The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note¬ 
books, are being designed at OEM's today. Buttons are not 
parallel port-dependent. 

Software Protection with Complete 
Compatibility 

Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines — on underpowered 
notebooks as well as the anti-compatible Brand X's. We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that must 
draw power from the host machine. 

Made in the U.SJL 

At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 

To leam how to button down your software, give us a call. 



Encourage the Trial 

With the DS1427 Time Button, you can actu¬ 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 

When the trial period that you specify is up, 
the software no longer functions. 

Circle 154 on Inquiry Card. 
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SEMICONDUCTOR 



4401 South Beltwood Parkway Dallas, Texas 75244-3292 Telephone: 214-450-0448 FAX: 214-450-3715 
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gateways) and interconnect devices (HMI- 
compatible [Hardware Monitor Interface] 
hubs, bridges, and routers), SNMP sup¬ 
port makes it compatible with several oth¬ 
er products and SNMP-compliant systems. 

NMS excels in network mapping, its 
user interface, and its on-line reference. 
It’s an excellent choice for managing large, 
multisegment, multiplatform LANs. 

VisiSoft VisiNet’s strength is support 
for a wide variety of NOSes, providing 
modules for NetWare (including version 
2.XX), LAN Manager (and OS/2 LAN 
Server), NetBIOS, and SNMP. It also 
works as a snapnon product under a No¬ 
vell NMS management system. VisiNet 
is reasonably priced for the types of man¬ 
agement functions it provides. Its major 
management function—providing a visu¬ 
al view of the network (across LANs and 
WANs)—is weakened by an unusual func¬ 
tional complexity. (Many of the software’s 
limitations have been addressed in version 
2.5, which we didn’t receive in time to test.) 

Among the desktop management prod¬ 
ucts, Frye Utilities surpasses the other 
products in ease of installation, setup, and 
use; depth of management functions; ver¬ 
satility of configuration options; robust 
performance and responsiveness of each 
program module; and the uncomplicated 
way its modules interface to the network 
and the information they collect. Each 
module is offered separately, and they all 
work together flawlessly. 

Intel’s LANDesk Manager places a 
close second with its comprehensive set 
of management tools, including an excel¬ 
lent traffic-monitoring module, a good 
inventory tracking and management com¬ 
ponent, a good desktop management func¬ 
tion with an application monitor, and an 
effective server-monitor module with good 
alert-handling features. LANDesk Man¬ 
ager’s user interface is among the best of 
those of the products evaluated. 

Central Point Software’s LANIord and 
wSaber Software’s Saber LAN Workstation 
are excellent for workstation management 
in general. LANIord excels in workstation 
trap (alarm) handling and management, 
support for very hu*ge networks, and mul¬ 
tiple NOS support. Its overall functional¬ 
ity is slightly compromised because it lacks 
server management capability. 

Saber LAN Workstation has a rich set of 
desktop applications and utilities, includ¬ 
ing advanced DOS and Windows menu- 
ing, application metering, and workstation 
threshold-setting features. It lacks network 
monitoring and server and global net¬ 
work threshold-setting features. Likewise, 


Brightwork Utilities’ lack of networkwide 
monitoring, poor diagnostics, limited net¬ 
work and management standards support, 
lack of network and workstation thresh¬ 
old-setting capability, and average docu¬ 
mentation lower its overall evaluation. 

Central Point Software’s XTree Tools 
and LAN Support Group’s Bind View NCS 
are the most cost-effective DOS-based net¬ 
work management products for NetWare 
environments. BindView NCS excels in 
workstation configuration management 
monitoring, while XTree Tools is better 
at server management. BindView NCS’s 
report-generation module is its greatest 
strength; it provides the most extensive 


reporting and report management options. 
Because of their NetWare-only support 
characteristics, BindView NCS and XTree 
Tools are weak in management standards 
and network protocol support. ■ 

This report contains the results of The Soft¬ 
ware Digest Ratings Report, a monthly 
publication from the National Software Test¬ 
ing Laboratories (NSTL). To obtain com¬ 
plete test results and in-depth analysis, con¬ 
tact NSTL (P.O. Box 551, Hightstown, NJ, 
08520, (609) 426-7070, fax (609) 426- 
5434). BYTE and NSTL are operating units 
of McGraw-Hill, Inc. 


About the Products 


BindView NCS 3.12 

NCS Console and Sender Information Module, 
$495 (SIM licensed per server); NCS Console 
and Workstation Auditing Module, $495 (WAM 
licensed per 100 nodes); additional SIM or 
WAM, $395; Traveling NCS, $1995 (per 
auditor) 

LAN Support Group, inc. 

2425 Fountain View, 

Suite 390 
Houston, TX 77057 
(800) 749^39 
(713) 789-0882 
Circle 1090 on Inquiry Card. 

Brightwork Utilities for NetWare 1.0 

50-user. $699; 100-user, $1999; 250-user. 
$2999 

Brightwork Development, Inc. 

766 Shrewsbury Ave. 

Jerral Center West 
Tinton Falls. NJ 07724 
(800) 552-9876 
Circle 1091 on inquiry Card. 

Frye Utilities for Networks 1.5 

NetWare Management 1.5, $495 for inital 
senrer license, $395 for additional server 
license; NetWare Early Warning System 1.5, 
$495/$395 (ISL/ASL); Software Update and 
Distribution System 1.0, $995 for initial (50- 
user) license. $895 for additional (lOO^jser) 
license; LAN Directory 1.5, $495/$395 (IL/AL); 
Node Tracker 1.0, $149/$149 (IL/AL); 

NetWare Console Commander 1.5, $395 
Frye Computer Systems, Inc. 

19 Temple Place 
Boston. MA 02111 
(800) 234-3793 
Circle 1092 on Inquiry Card. 

LANDesk Manager 1.51 

Base NMS product, $1495 

Intel Corp. 

734 East Utah Valley Dr. 

American Fork, UT 84003 

(800) 538-3373 

(801) 763-2200 

Circle 1093 on Inquiry Card. 


LANIord 2.1 (version 2.0 tested) 

Server and client software: SOnJser, $2499; 
100-user, $4299; 250-user. $8999 

XTree Tools for Networks 1.5 

First server, $795; additional servers, $595 
each 

Central Point Software, hic. 

15220 Northwest Greenbrier Pkwy., 

Suite 100 

Beaverton. OR 97006 
(800) 964-6896 
(503) 690-8088 

Circle 1094 on Inquiry Card. 

Novell NMS 2.0 

Base product, $2495; Management Agent 1.5: 
one-user pack per NetWare 3,x or 4.x server, 
$495 
Novell, Inc. 

122 East 1700 South 
Provo, UT 84606 

(800) 453-1267 

(801) 429-7000 

Circle 1095 on Inquiry Card. 

Saber LAN Workstation 2.0 

Client software and documentation, $179; 
additional node license. $39 (no 
documentation) 

Saber Software Corp. 

5944 Luther Lane, 

Suite 1007 
Dallas. TX 75225 
(800) 338-8754 
Circle 1096 on Inquiry Card. 

VIsINet 2.5 (version 2.0 tested) 

NetWare or LAN Manager/LAN Server with 
SNMP. $795 (single-server-restricted version), 
$1995 (no-server-restricted version); add-on 
server licenses (sold separately). $395 
(single-server upgrade, to monitor one 
additional server), $1295 (to upgrade from 
single-server-restricted to no-server-restricted 
version) 

VisiSoft, Inc. 

2700 Northeast Expy., 

Suite B-700 
Atlanta. GA 30345 
(404) 32CKX)77 
Circle 1097 on Inquiry (^rd. 
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Easing Windows’ Graphics Bottleneck 

New 64-liit ^aphlos aiccGlerator eards Ivraalc Wintiowa performance l>arrlere 



Ftve new M-bit graphics cards [clockwise from left} from Media Visiofi, Dianiond 
Computer Systems, Matrox Graphics^ AH Technologies, and Orchid Technology. 
Whether in the PCI version or the VL-Bus version shown here, any one of these b 
tester than any PC card you*ve used before* lAHhough it’s not in the photo, a 
2-MB Matrox MGA Ultra was also tested.) 


GREG LOVERIA 

A s a graphical operating system 
functioning on top of another 
operating system (DOS), Win¬ 
dows places unusually high performance 
demands on every PC subsystem. While 
CPU clock speed, hard drive response, and 
memory size ail influence Windows ap¬ 
plication speeds, the biggest Windows per¬ 
formance bottleneck has always been the 
graphics adapter subsystem. That’s par¬ 
ticularly true if you work with 24-hii graph¬ 
ics applications* 

Fortunately, manufacturers of graphics 
adapter cards have been producing prod¬ 
ucts with on-board graphics accelerator 
chips, available from manufaclurers like 
S3, Cirrus Logic, Weitek, Texas Instru¬ 
ments, and Tseng Labs, that specialize in 
handling graphics-intensive duties. Graph¬ 
ics card companies like ATI, Matrox, and 
Media Vision design their own graphics 
accelerator chips. The sole purpose of these 
chips is to neUeve the CPU as much as pos¬ 
sible from graphics processing chores such 
as font caching, fills, painting, and raster 
and vector drawing. The result is increased 
Windows application performance speeds. 

While graphics accelerator chips using 
32-bit-wide data paths have been around 
for a year or so (other wide graphics data¬ 
path designs have been around for years, 
however), the newest trend is to move 
graphical data between the graphics ac¬ 
celerator chip and the adapter’s memory in 
a bd-bit-wide data path. Widening the ^ta 
path increases band widths and allows the 
adapter to process and move greater 
amounts of graphical information more 
efficiently. Short of purchasing a new and 
faster PC, adding a 64-bit graphics accel¬ 
erator card can be an easy and inexpen¬ 
sive way for end users to improve Win¬ 
dows application performance using ilieir 
current VL-Bus (VESA [Video Electron¬ 
ics Standards Association] Local Bus) or 
PCI (Peripheral Component Interconnect) 
system. 

New Breed 

In this review, I examine some of the first 
of a new breed of 64-bit accelerator cards 
that push graphics performance to new 
levels and are particularly suited to 24-bit 
graphics applications. Because they are 


optimized for 24-bjt 
graphics, these cards 
run nearly as fast in 24- 
bit col or-depth modes 
as they do with 8-bil 
graphics. But in all 
modes they are faster 
dian previous cards. 

While many of these 
products are high-end 
cards priced for graph¬ 
ics work at high resolu¬ 
tions (e.g., Matrox’s 
card supports 1600- by 
1200-pixel resolution 
with high speed and re¬ 
fresh rates), a few are 
rea.sonably priced cards 
tliat provide top speed 
for running general 
Windows applications 
that include some 24- 
bit work. Orchid’s card, 
for example, starts at 
$249 with 1 MB of 
DRAM, I also tested 
64-bit cards from Me¬ 
dia Vision, Diamond, 
and ATI. Since my evaluation, other 
cards—both VL-Bus and PCI—have ap¬ 
peared from other manufacturers, such as 
Acronics, Actix, Genoa, Infotronic, Miro, 
Number Nine, and STB. All the reviewed 
cards except Media Vision’s support 
VESA’s DPMS (Display Power Manage¬ 
ment System) specifications, which lets 
them work with DPMS-compliant moni¬ 
tors and systems in power-saving modes. 

I tested cards that follow the VL-Bus 
standard, considering them from the point 
of view of someone looking to upgrade a 
current VL-Bus system. If you’re buying a 
new system with a PCI bus, the PCI ver¬ 
sions of these cards should provide similar 
perfomiajice. 

Gauging Benchmarks 

In spite of myriad available graphics ac¬ 
celerator benchmark tests, gauging per¬ 
formance differences between such com¬ 
plex products as graphics adapter cards is 
a daunting task. Any particular benchmark 
test can slant test results in favor of one 
product or another. 

Also, many of the graphics accelerator 
tests around can generate confusing 


mounds of raw perfonnance data, giving 
timing details on such operations as nu¬ 
merical BITBLT stretches, fills, and line 
drawing. I have found that poring over 
mountains of raw data results sometimes 
tells me Mule about how much faster my 
applications will run if I add a particular 
accelerator card to an existing system. 

For this review I chose TI’s Wintach 
1.0, a tried-and-true graphics benchmark 
utility that emulates actual Windows with 
applications functions such as vector draws, 
font caching, scrolls, and paint fills* It also 
gives a pretty good estimate of CAD per¬ 
formance in general. Wintach runs four 
sets of operations, each characteristic of 
an application type: word processors, CAD/ 
draw, spreadsheets, and paint programs. 

Wintach indexes the elapsed time of 
each application set against the perfor¬ 
mance of a Compaq Desk pro 386/20 with 
unaccelerated VGA. It then scales the re¬ 
sulting speed indexes according to reso¬ 
lution and color depth so the final appli¬ 
cation index reflects the amount of data a 
graphics system is actually processing over 
time* The four scaled indexes are then av¬ 
eraged to get the overall RPM (Relative 
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A Bigger Bus 


Generally, an on-board accelerator chip 
can transfer graphics data between itself 
and banks of dual-ported VRAM (video 
RAM) faster than it can with DRAM, and 
faster over a 64-bit data path than a 32- 
bit path. The downside is that VRAM is 
more expensive (at least 1.5 to 2 times 
DRAM costs). As a compromise, graphics 
accelerator chip manufacturers such as 
Tseng Labs and Weitek use interleaving 
techniques on 32-bit-wide data paths to in¬ 
crease data transfer speeds between 
their accelerator chips and a graphics 
card’s memory. 

In short, memory interleaving Is simi¬ 
lar to double buffering. That Is, while one 
bank of video memory is sending graphi¬ 
cal data, a second bank can be receiving 
incoming data. Although you can also ap- 

Perfoimance Measuremenl) index num¬ 
ber (as shown in the table “Performance for 
64-bil Graphics Accelerator Cards.”) 

TI originally designed Wintach to ex¬ 
ercise the functions of its TMS-34020 and 
34040 graphics coprocessors. I picked it 
for my tests because it matched the results 
from preliminary tests I ran using actual 
Windows programs with two cards, an un¬ 
accelerated Diamond SpeedStar with 1 
MB of DRAM and Media Vision’s Pro 
Graphics 1024 accelerated card with 2.25 
MB of VRAM (video RAM). 

I timed speed differences between the 
two cards using four application tests. The 
first displays a CorelDraw .CDR file with 
849 vector objects, to gauge vector and 
paint/fill screen redraws. The second scrolls 
a 20-MB TIFF file in Photostyler 2.0, to 
gauge raster redraws. The third and fourth 
scroll a 28-page multifont Microsoft Word 
document and a two-page multifont Page¬ 
Maker 5.0 document, respectively, to test 
redraws, font caching, and vector font fills. 
When I ran Wintach on these two cards, 
the percentile differences in speed observed 
between the two cards running my Win¬ 
dows application tests and Wintach’s RPM 
results were virtually identical. 

Speed Trials and Tribulations 

In testing these cards in three VL-Bus sys¬ 
tems and with several monitors, I ran into 


ply memory interleav¬ 
ing on VRAM-equipped 
cards, it is more typi¬ 
cally used with DRAM 
because both fit with 
cost-conscious design 
goals. 

On the other hand, 
manufacturers like ATI. 

Cirrus. Matrox. Media 
Vision, S3, and Weitek (again) have In¬ 
troduced accelerator chips that use a 64- 
bit-wide data path to move data between 
the graphics chip and video memory, and 
even sometimes out to the color DAC (D/A 
converter) that pumps the analog signal to 
the monitor. At this writing, controversy 
is brewing over whether a 32-bit inter¬ 
leaved design is as fast as a straight 64- 

problems you should be aware of. With 
two early VL-Bus systems, 1 ran into com¬ 
patibility problems. Only one of the new 
cards, ATI's Graphics Pro Turbo, would 
work in the.se systems. With a 66-MHz 
MIS 486DX2 PC, which had one of the 
first Micronics VL-Bus motherboards 
(circa March 1993), I was able to fix the 
problem by updating the PC’s Phoenix 
fiash BIOS with new software from MIS 
and Micronics. 

I’m still working on the compatibility 
problem with the other system, a home- 
built unit with an early Diamond VL-Bus 
Fast Bus motherboard (circa June 1993) 
and a Chips & Technologies BIOS. The 
older motherboards follow version 1.0 of 
the VL-Bus specification, while the new 
graphics cards comply with VL-Bus 2.0. 
The graphics cards are supposed to be 
downward compatible with version 1.0 
systems. 

All the cards functioned flawlessly in 
the newer system I ended up using for the 
testing, a 66-MHz 486DX2 from Gateway 
2000 with 16 MB of RAM, a current- 
model Micronics VL-Bus motherboard, 
and a Phoenix BIOS. I tested all cards us¬ 
ing DOS 6.2 and vanilla Windows 3.1 con¬ 
figurations. I generated all Wintach test 
results at frequencies between 60 and 72 
Hz in noninterlaced modes (as needed per 
resolution with each card). 


bit-wide on-board data¬ 
path architecture. 

Companies such as 
Tseng Labs that pro¬ 
duce accelerator chips 
with 32-bit interleaved 
designs contend that a 
properly designed 32- 
bit Interleaved acceler¬ 
ator card is every bit as 
fast as a 64-bit-wide accelerator card. My 
tests with three Tseng-based cards (from 
ATI, Diamond, and Genoa) show that they 
just can’t keep up with 64-bit cards. The 
results for the fastest of the three cards, 
Genoa’s Phantom 321, are Included along 
with the data from the 64-bit cards in the 
table "Performance for 64-bit Graphics 
Accelerator Cards” on page 138. 

The lest monitors were a 21-inch MF- 
5421A Idek and a 15-inch Optiquest 3000. 
Caution is the word when working with 
low-bandwidth monitors and high-band¬ 
width adapters: I destroyed my 15-inch 
Optiquest monitor by plugging it into an 
adapter that was already configured at a 
1200- by 1600-pixel test resolution from a 
prior test with the multisync, multiband¬ 
width Idek monitor. 

ATI Graphics Pro Turbo 

ATI Technologies’ Graphics Pro Turbo 
64-bil accelerator is based on the com¬ 
pany’s proprietary mach64 graphics ac¬ 
celerator chip and 64-bil ATI68860 DAC 
(D/A converter). I tested the 2-MB VRAM 
version of the card, which retails for $449. 
You can upgrade it to 4 MB with ATI’s 
2-MB VRAM expansion daughtercard 
($249) or buy the 4-MB VRAM version 
for $699. 'The Graphics Pro Turbo ships 
with drivers for Windows 3.1, NT, OS/2, 
AutoCAD 386, Autoshade, 3D Studio, and 
Intergraph’s MicroStaiion. 

The VL-Bus version of the Graphics 
Pro Turbo is a three-quarter-length card 
(the minimum size because of VL-Bus slot 
design). The PCI and ISA versions are 
half-size cards. The 2-MB version sup¬ 
ports resolutions of up to 1280 by 1024 
pixels (256 colors). With 2 MB, only 
65,536 colors are supported at the 1024- 
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Full-Line High Performance Color Monitors 


SCSPTRG’ 

fONMiQ WINKER - SCEPTRE Won the BYTE BEST Award (January, 1994) for the 

Performance and Quality of the 15“ CC-eiSGL”. 



GENERAL BUSINESS 




HIGHEST RATING - The CC-61SGL™ Ranked No,1 in PC DIGEST/NSTL Lab Report. 

ENERGY EFFICIENT - EPA & VESA Power Management Compliance. 

STATE-OF-THE-ART- User Friendly Digital & Analog Controls. 

SUPERIOR QUALITY- ISO 9000 Certified Factory, 

Three Year Limited Warranty*. 


PC Digest 

RATINGS REPORT 




9000 


SEE US AT PC EXPO NEW YORK BOOTH #4540 


LOW RADIATION - VLMF & MPR II. 


Save the "Monitors" 

In an ^ri io prated tke Monitor Umrd such as 
Brutns (piduredh SCEPTRE donates a portion 
of iis proceeds to the Center^ Reprodudion ^ 
Endanger&d Species (CRES). a dioision tke 
^alogictd Society of San Di^a. 


\ SEE YOUR LOCAL DEALER OR CALL NOW, ■ 
■ 1-800-788-2878 MARKETING DEPT. ■ 



TECHNOLOGIES, INC. 



The King of Monitors 


818-369-3698 FAX 818-369-3488 


© 1994 Copyright SCEPTRE Technobgiss, Inc. All Rights Reserved. All prodijct ond bfiCHid namos txrm trade merits or regj^ned Imdentar^ of their origind owners. 

The Energy Star emblem does not repr^ent EPA endorsenient of ony product or service. QL' is a tnadeniSit of SCEPTRE ‘Applies to 15* and 17‘ Modets, STG 5^94 
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Easily Windows’ Graphics Bottleneck 


by 768-pixel resolution; with the 2-MB 
VRAM expansion module or the 4-MB 
version, you can get 24-bit color depth 
(16.7 million colors) at 1280- by 1024- 
pixel resolution where the card uses a 
packed-pixel mode. 

Card setup and device driver installa¬ 
tions are straightforward and are performed 
from a DOS utility. The card has only one 
set of on-board IRQ (interrupt request) 
jumpers; you set I/O and memory ad¬ 
dresses through software. After configur¬ 
ing the card for monitor resolutions and 
refresh frequencies, you start Windows 
and then access ATI’s control panel to 
fine-tune your Windows setup using ATI’s 
FlexDesk-i- utility. FlexDesk+ allows you 
to configure color bit depths, screen and 
virtual desktop sizes, and fonts, after which 
you must reboot Windows. 

ATI’s WinSwitch utility allows you to 
change between most of the above resolu¬ 
tions on the fly without rebooting Win¬ 
dows, while the DeskScan utility imple¬ 
ments accelerated panning and zoom 
features. Another bundled Windows utili¬ 
ty accelerates playback of Video For Win¬ 
dows motion video clips, allowing viewing 
at twice the capture size without pixellation 


(i.e., without creating a granular effect). 
Last, a DPMS utility lets any system im¬ 
plement power saving with VESA Green 
PC-compliant monitors. 

In the Wintach tests at 640- by 480- 
pixel and 800- by 600-pixel resolutions 
with 24-bit color depth, the 2-MB Graph¬ 
ics Pro Turbo was one of the slowest 64-bit 
cards tested (which isn’t that slow). With 
ATI’s FlexDesk-i- utility, however, you 
can enable a 32-bit-depth mode and in¬ 
crease the card’s performance enough to 
put it in second place at those resolutions. 
(As with many other accelerator cards, in 
32-bit-depth mode, ATI uses the extra al¬ 
pha channel bits as an additional 8-bit data 
path to increase transfer rates of graphi¬ 
cal information.) 

People like me, whose applications need 
24-bit color in all modes, will want the 4- 
MB version of the card, which wasn’t 
available for testing. Because most of my 
work centers around 24-bit image manip¬ 
ulation, I’d like to know how the 4-MB 
version performs at higher re.solutions. 
However, at the 2-MB version’s lower res¬ 
olutions and color bit depths, the Graphics 
Pro Turbo is fast and well worth your con¬ 
sideration. 


Orchid Kelvin 64 

Costing considerably less than the other 
64-bit cards I tested. Orchid Technology’s 
DRAM-based Kelvin 64 was also the 
slowest, but not by much. It kept close to 
the high-end Matrox cards at lower reso¬ 
lutions. The card’s Cirrus Logic 5434 chip, 
a 64-bit graphics accelerator, uses inex¬ 
pensive DRAM and also functions as the 
high- and true-color DAC. 

For $250, the Kelvin 64 ships with a 1- 
MB bank of 256- by 16-bit DRAM. A 
user-installable 1-MB DRAM upgrade kit 
costs $45. The 1-MB version supports res¬ 
olutions ranging from 640 by 480 pixels 
with 16.7 million colors (24-bit) to 1280 by 
1024 pixels with 16 colors (4-bit). Up¬ 
graded to 2 MB, the card supports 24-bit 
color at 800- by 6(X)-pixel resolution, and 
256 colors at 1280- by 1024-pixel resolu¬ 
tion noninterlaced. Drivers bundled with 
the unit are the same as those that ship 
with ATI’s adapter. I tested a 2-MB card. 

The Kelvin 64 is completely jumper¬ 
less; all I/O addresses are set through soft¬ 
ware. You first load Orchid’s KINSTALL 
DOS setup utility to select and install driv¬ 
ers for Windows, CAD, and certain word 
processors. The KINSTALL utility also 
installs KSCAN, Orchid’s advanced mon¬ 
itor setup utility, where you select and test 
monitor video modes and make screen¬ 
centering adjustments. After starting Win¬ 
dows, you use the Kelvin 64 Setup icon 
from Windows’ Control Panel to configure 
display resolutions, color palettes, and 
DPMS times, as well as how much mem¬ 
ory to reserve for the card’s font caches. 

Additionally, you can configure virtual 
screen resolutions and set hardware screen- 
magnification “zoom-in” and “zoom-out” 
hot keys. Because it holds only 2 MB of 
memory, the Kelvin 64 can display only 
65,536 colors (16-bit) at 1024- by 768- 
pixel resolution. Like the ATI card, the 
Kelvin 64 uses a 32-bit color depth for ac¬ 
celeration, though not as effectively. 

Still, Orchid’s Kelvin 64 accelerator 
card is substantially less expensive than 
the others, and it’s one heck of a bargain 
for the performance I observed. Orchid 
bills it as “the first affordable 64-bit graph¬ 
ics acceleration solution,” and rightly .so. 
Anyone who demands fast graphics speeds 
for minimal dollars should put the Kelvin 
64 first on his or her shopping li.st. 

Media Vision Pro Graphics 1024 

Media Vision’s Pro Graphics 1024 accel¬ 
erator card comes in two flavors. The $449 
True Color unit with 2.25 MB of VRAM 
can display 24-bit color at 1024- by 768- 


About the Products 


Graphics Pro Turbo (2 MB of VRAM, VL-Bus) ...$449 


2-MB upgrade.$249 

4'MB version.$699 


{same pricing for ISA and PCI versions) 
ATI Technologies, Inc. 

33 Commerce Valley Dr. E 
Thornhill, Ontario, Canada L3T 7N6 
(905) 882-2600 
fax: (905) 882-2620 
Circle 1083 on Inquiry Card. 


Kelvin 64 (2 MB of DRAM. VL-Bus) . $325 

1-MB DRAM version . $250 

1-MB DRAM upgrade ... $45 


{same pricing for ISA and PCI versions) 
Orchid Technology 
I 45365 Northport Loop W 
Fremont, CA 94538 
(800) 767-2443 
(510) 6830300 
fax: (510) 490-9312 
Circle 1084 on Inquiry Card. 


MQA Ultima (2 MB of VRAM. VL-Bus) . $499 

PCI version . $449 

MGA Ultima Plus (4 MB of VRAM. VL-Bus) . $849 

2-MB VL-Bus version . $599 

2-MB PCI version . $499 

2-MB VRAM . $250 


Matrox Graphics, Inc. 

1055 St. Regis Blvd. 

Dorval, Quebec, Canada H9P 2T4 
(800) 361-1408 
fax: (514) 685-2853 
Circle 1085 on inquiry Card. 


Pro Graphics 1024 (2.25 MB 

of VRAM. VL-Bus) . $449 

8-bit color version (0.75 MB of VRAM) . $299 

1.5-MB VRAM upgrade . $149 

{same pricing for ISA and PCI versions) 

Media Vision, Inc. 

47300 Bayside Pkwy. 

Fremont. CA 94538 
(800) 845-5870 
(510) 770-8600 
fax: (510) 770-9592 
Circle 1086 on Inquiry Card. 


Stealth 64 (2 MB of VRAM. VL-Bus) . $399 

4-MB VRAM version . $599 

{same pricing for PCI version) 


Diamond Computer Systems, Inc. 
1130 East Argues Ave. 
Sunnyvale. CA 94086 
(408) 736-2000 
fax: (408) 73a5750 
Circle 1087 on Inquiry Card. 
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iKRE'S aomt UKE n 


With its volume buttons, headphone jack, and digital and analog audio 
l/Os, it's like a sound system built into a computer. 


frsjDV 


Here's the machine that unites communiations and computing; 
the machine that lets you design, simulate, and 
demonstrate in three dimensions; the machine for everyone who uses multimedia as 
a tool, not a toy. It's also a nitro-fueled computer with afterburners. FAX to 
(415) 961-0573, Dept. B29, to register for a seminar or for more information. SUiconGraphics' 

Computer ^ykems 


The IndyCam^ color digital camera 
is standard equipment; the most sens¬ 
ible input device for the visual world. 


It runs applications for every major 
platform: Windows/DOS, Mac, and 
UNIX — all simultaneously. 


Built-in ports accommodate every device 
imaginable: even VCRs, all your CDs 
(image, music, and data), and MIDI. 


Run the world's best software for image 
processing, CAD/CAM, chemistry, CIS, 
CASE, and more. 


Achieve almost reddess speed with a 
150MHz R4400"' or lOOMHz R400C^ 
processor and a true 64-bit architecture. 


If you've ever used a Mac^ or 
Windows^youll feel ri^ 
at home with the intuitive 
Indigo Magic user interface. 


Work in the first true multimedia 
interface—the Indigo Magic™ User 
Environment—and merge 3D, blistering 
2D graphics, audio, video, and text 


INDY™ comes complete with all the 
hardware you need for media-mail and 
videoconferencing. 


Read, write and import PC, Mac, and UNIX 
files with just a click of the mouse. Sit 
comfortably on Novdf^ 
and Appletalk™ 
networks. 


Standard com ports 
for Ethernet lOBase-TorAUI, and 
ISDN make INDY an easy-to-reach address 
in any virtual neighborhood. 


The video capabilities are 
like having conferences 
in your cubicle, design 
reviews on your desk¬ 
top, and chats fiom your 
favorite chair. 


Despite a wafer-thin profile, INDY is 
packed with audio, video, and 2D and 
3D subsystems, yet still has plenty of 
room for option cards. 


INDY includes all the features above, plus; 32MB of RAM (expandable to 256MB); IndyCam* color digital camera; microphone; B-bit graphics w/ Virtua)'24 support; 3 juggling balls; K16.' 


or 19" non-interlaced monitor; external volume controls: 2 GI032 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5’ floptical drive that reads/writes Macintosff DOS and UNIX diskettes); Display PostScript*; Indigo Magic” User Environment: Hot 
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Easing Windows’ Graphics Bottleneck 


PERFORMANCE FOR 64-BIT GRAPHICS ACCELERATOR CARDS 

Diamond’s Stealth 64 was by far the fastest card tested, but other cards have their strong points. Although expensive, Matrox’s Ultima 
cards do well at higher resolutions and reach 1600- by 1200-pixel resolution. For its price, Orchid’s Kelvin 64, the only DRAM-based card 
tested, provides good performance at lower resolutions. The 2-MB version of ATI’s card does even better at lower resolutions; the 4-MB 
version, unavailable at the time of this review, may also do well at higher resolutions. Higher numbers are better; — = not applicable. 


RESOLUTIONS* 


640 X 

800 X 

800 X 

1024 X 

1024 X 

1024 X 

1280 X 

1280 X 

1280 X 

1600 X 

1600 X 

480 X 

600 X 

600 X 

768 X 

768 X 

768 X 

1024 X 

1024 X 

1024 X 

1200 X 

1200 X 

16.7 MILLION 

65,536 

16.7 MILLION 

32,768 

65,536 

16.7 MILLION 

256 

32,768 

65,536 

256 

32,768 


ATI Graphics 

Pro Turbo 

84.73* 


110.48* 


112.87 


87.25 





Diamond Stealth 64 

143.34 

— 

176.50 

— 

— 

234.34 

— 

— 

186.96 

— 

— 

Matrox MGA Ultima 
for VL-Bus 

69.18 


86.88 

88.16 

_ 

___ 

92.41 


_ 

84.56 

_ 

Matrox MGA Ultima 

Plus for VL-Bus 

69.63 

_ 

88.41 

_ 

_ 

113.89 

_ 

119.08 


_ 

117.29 

Media Vision 

Pro Graphics 1024 

75.80 

_ 

99.86 



133.51 

_ 

_ 

_ 

_ 

_ 

Orchid Kelvin 64 

66.18* 

— 

71.46* 

— 

83.58 

— 

— 

— 

— 

— 

— 

Genoa Phantom 32F 

26.72 

51.71 

— 

— 

63.69 

— 

50.71 

— 

— 

— 

— 


' in pixeis x pixels x colors. 

* Wintach read this card in this mode as using 32-blt color depth Instead of 24-bit and scaled it accordingly. The Wlntach RPM value has been adjusted dovmward (by 0.75) so that It 
can be compared with the other cards in 24-bit mode. 

* The fastest of three 32-bit cards tested for comparison. All used a 32-bH interlaced memory design. These cards slowed down with 24-bit color. 

Texas Instruments’ Wintach graphics benchmark times four sets of graphics operations that simulate word processor. CAD/draw, spreadsheet, and paint programs. Wintach indexes 
the time results to those of a Compaq Deskpro 386/20 with unaccelerated VGA and then scales the results based on resolution and color depth so that the resulting four application 
indexes reflect the amount of graphics data involved. The four Indexes are then averaged to the single overall index (called RPM for Relative Performance Measurement) that is 
presented here. RPM values are shown for the highest color depth supported at each resolution. For the 64-bit cards, the highest color mode provides the best Wintach result at a 
given resolution. Because of the scaling of RPM values for resolution arxf color depth, numbers at different modes are not directly comparable. An RPM value for 24-bit mode, for 
example, vrill be three times higher than the RPM value for the 8-blt mode at the same pixel resolution if both tests take the same time. 


pixel resolution, while the $299 8-bit Color 
unit with just 0.75 MB of VRAM can dis¬ 
play 1024- by 768-pixel resolution with 
up to 256 colors. You can upgrade the 
$299 unit for the difference in price be¬ 
tween the two. 

Media Vision ships the units with a full 
array of drivers for Windows 3.1, Win¬ 
dows NT, and OS/2, as well as Autodesk 
ADI drivers for AutoCAD, 3D Studio, and 
Animator Pro. Extra goodies include Kai’s 
Power Tools for Windows (an excellent 
fractal-generation program) and FastFilm 
(a Media Vision hardware implementa¬ 
tion that allows full-screen playback of 
Video For Windows clips). TTie FastFilm 
feature is made possible by Media Vision’s 
MVV462 Video DAC, part of the com¬ 
pany’s Stingray24 multimedia chip set. 

Media Vision’s multimedia plans for 
this card are obvious. Besides the normal 
15-pin SVGA connector, the card has both 
S-VHS Video and NTSC composite in- 
and-out connectors. These connectors will 
become functional when Media Vision re¬ 
leases its 1024 multimedia daughtercard, 
probably this fall. 

The 1024 True Color adapter installs 
easily, without your having to set any 
jumpers (a single jumper block disables 
or enables the on-board VGA). To install. 


you start Windows in a 16-color, 640- by 
480-pixel mode. You choose all Windows 
drivers, monitor options, and screen reso¬ 
lutions from a Pro Graphics 1024 setup 
utility icon in Windows’ Control Panel 
and then restart Windows to invoke the 
new resolutions and color bit depths. 

Expanded Pro Graphics 1024 units are 
not actually 64-bit accelerators—with 2.25 
MB of VRAM on-board, the True Color 
unit uses a 72-bit-wide data path to speed 
up graphics functions. The Pro Graphics 
1024 cards use a Cirrus Logic 5402 ac¬ 
celerator card coupled with Media Vision’s 
own MVV452 graphics accelerator chip. 
The design moves graphical data via inter¬ 
leaving between the MVV452 chip along 
three 24-bit-wide data paths to three 0.75- 
MB banks of VRAM (one path each for 
the red, green, and blue color channels). 

Of the six 64-bit accelerator card con¬ 
figurations I tested, only the Pro Graphics 
1024 and two 4-MB adapters can display 
16.7 million colors at 1024- by 768-pixel 
resolution. At this mode and resolution, 
the Media Vision chip comes in a distant 
second behind Diamond’s card (and it’s 
hard to say how a 4-MB ATI card might 
do). In 640- by 480-pixel and 800- by 600- 
pixel modes, the card placed in the middle 
of the pack. 


Although the Pro Graphics 1024 is not 
the fastest accelerator card. I’m impressed 
by Media Vision’s design and engineer¬ 
ing implementations of the present 72-bit 
acceleration and FastFilm subsystems, and 
with all the extras that come with the card. 
If your graphics needs include future plans 
for capturing video or taping full-screen 
digital video playback and SVGA com¬ 
puter sessions on your VCR, then you must 
have a Pro Graphics 1024 in your system. 

Matrox MGA UKima 

Since introducing it last year, Matrox has 
revamped its 64-bit MGA graphics chip, 
removing some 3-D capabilities to lower 
the cost and tuning drivers to improve the 
performance. I tested two VL-Bus ver¬ 
sions of the current 64-bit MGA card: the 
$499 MGA Ultima, a three-quarter-length 
card with 2 MB of VRAM, and the $599 
MGA Ultima Plus, a full-length card that 
comes with 2 MB but upgrades to 4 MB 
for an additional $250. I tested the Ulti¬ 
ma Plus both ways and found that the Ul¬ 
tima and 2-MB Ultima Plus perform al¬ 
most identically. 

With 2 MB, both cards support resolu¬ 
tions of up to 1152 by 882 pixels in 15- 
bit high-color mode and 1280 by 1024 pix¬ 
els in 256-color mode (8-bit). The Ultima 
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The only statistics package 
you'll ever need. 


NEW 

SYSTAr®6.0forDOS 


Call for Introductory Pricing 


"The best general-purpose statistics 
program"* just got better 

For more than 10 years, SYSTAT, Inc. 
has been producing accurate, com¬ 
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYiSTAT package, brings you new 
dimensions of power and function¬ 
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to die package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewriuen to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem¬ 
ory, to allow for very large, complex 
analyses. And, SYSTAT's graphics are 



now object-oriented, so you can 
modify them with ease, and rotate 
^ 3-D graphs to any perspective. 

From basic to advanced statistics 

All versions of SYSTAT provide 
a full range of statisdcal analyses, 
inckiding: m frequencies m t tests 
V midti“Way cross^tabs m nonpara- 
metric statistics ■ correlations 

■ linear, multiple, and stepwise 
regressions ■ ANOVA ■ ANCOVA 
m repeated measures ■ factor 
analysis ■ cluster analysis ■ multi¬ 
dimensional scaling ■ Box-Jenkins 
ARIMA models ■ Fourier analysis 

■ principal component analysis 
m means models m post-hoc tests 

■ time series ■ nonlinear modeling 

■ loglinear modeling. 

SYSTAT 6.0 for DOS adds several 
new analyses to the SYSTAT package: 

■ design of experiment procedures 
for quality^ controf including 
D-optimal, Taguchij PlacTett-Burman, 
Box-Behnken, and other designs 

■ matrix algebra commands and 
fimctions ■ RAMONA, a powerful 
path analysis procedure. 



New! QuickGrapbs & S-D Charts 

SYSTAT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quahty con¬ 
trol. Other SYSTAT graphs include: 
9 box plots 9 density plots 9 function 
plots 9 icon plots 9 probability 
plots 9 quantile plots 9 stem-and- 
leaf plots 9 2-D and 3-D scatterplots 
9 maps with geographic projections 
9 contour plots. 


SYSTAT for Windows & Macintosh 

SYSTAT (version 5} is also available 
for Windows'** and Macintosh®. Ml 
SYSTAT data and graphics files are 
compatible across platforms. 



“ 5 ^ 57147 " (Jbr Windims) — with 
its superb graphics, high-quaUty 
statistical algorithms^ and 
reasonable fMce - is an excellent 

choice.** PCMagazirie 


Whether you use DOS, Windows or 
a Macintosh-with S^'STAT youVe 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708 - 864-5670 



For Windows circle 133, 
For IBM/DOS circle 134. 



For more information call orwritoiSVSTAT* Inc.. 1000 Sherman AvenuCp Evanston,.Illinois 60201-3733. Tel:70S.B64,5670. Fa)(^ 708,4323567 
Australia: &t3.6{)2.5088, Belgium: 32.1268.1775, Denmark: 45.64,406575, Rnlami: 358,0.632.3800, Fraitce: 33.76.410508, Gerniany: 43.55.4272075, 
Greece; 30,1.362.9041, Heliand: 31.34.0266335, ttaly: 3S.5S7.213E40, Japan: 81.33.5302311, Malaysia: 603.703.B56&, MeKtco: 52.5.563.0641, 

New Zealand: 64.7.8562675, Norway: 47.32,892.240, Poland: 48.12.360791, Spain: 34 3.4154904, Sweden: 46,31.776.0121, 

Switzerland: 31.971.33,71, Taiwan: 886.2.704.2762. UK: 44.4B2.48Q.055 

^ SVST.^T's, Inc.'SVSTAI is t Ifaduttark of SYSTAT, ln& Windovira t&a Iradwnark arMlcrasaftCorp.. MacinEDsh lE i registerBiItrademirh of Apple Computer, Inc. 

' SYSTAT far D DS rated htghesi in mf&riall eueiuaUon fyy Software Orpeaf Sefarse ftapont Vai ft We. S Way, 1991. Sc^arB is a ragistered trademark ciC NSTL frit 

























Reviews 


Easily Windows’ Graphics Bottleneck 


I tested uses a Brooktnee 485 RAMDAC 
for high- and true-color modes. With 4 
MB, the MG A Ultima Plus displays neso- 
ludons of up to 1152 by 8S2 pixels with 
24^bit color depth, as well as 1280 by 1024 
pixels and 1600 by 1200 pixels with 15-bit 
color depth. 

Installation was easy, although Matrox 
uses a 10-position DIP switch to set the 
card’s memory addressing and enable or 
disable on-board VGA* You use a DOS 
utility to establish and test monitor fre¬ 
quencies, resolutions, and color depths, as 
well as for installing Windows 34, NT, 
AutoCAD, 3D Studio, OS/2, and Micro- 
Station drivers. The setup program modi¬ 
fies AUTOEXEC.BAT and CONFIG.SYS 
to set software communicadon links with 
the MG A adapter’s hardware BIOS. 

After rebooting the system and starting 
Windows, you use Matrox’s MGA Control 
Panel utility to set operating resolutions 
and bit depths, as well as virtual screen 
resolutions of up to 16(X) by 1200 pixels* 
The Control Panel also lets you enable 
Matrox’s ModeSWlTCH utility, which 
lets you switch Windows resolutions and 
color depths on the fly without interrupting 
your applications* You can also enable or 
disable Matrox’s PixelTouch hardware 
zoom utilities, which let you instantly mag¬ 
nify images for precision pixel retouching 
in image editors such as Photosiyler* 

Surprisingly, the extra 2 MB of VRAM 
T installed on the Ultima Plus increased 
Windows speed only marginally, and only 
in a few applications* Also surprising was 
that, with or without the extra 2 MB in¬ 
stalled, the Ultima Plus ran slightly slow¬ 
er than the lower-cost MGA Ultima in 
some modes. Although it was once the 
only 64-bit Windows accelerator card and 
one of the fastest graphics cards of any 
type, the MGA Ultima tested slower than 
most of the other 64-bil cards at lower dis¬ 
play resolutions. At higher resolutions, if s 
on a par with all the cards except the Dia¬ 
mond Stealth 64—and at 1600- by 1200- 
pixel resolution, it is the only card still in 
the running. 

Using Matrox’s QCDP (Quality Color 
Dithering Process) color mode, both Ul¬ 
tima cards can provide fairly realistic col¬ 
or, with display speeds in between those 
provided by 8- and 24-bil modes. QCDF is 
an 8-bit mode that uses the Matrox chip’s 
hardware dithering process to emulate 24- 
bit color depths using only 8 bits of data. It 
comes into its own at 1280- by 1024-pixel 
and 1600- by 1200-pixel resolutions where 
true color isn’t available, 

A strong point is that the 4-MB MGA 


Ultima Plus supports the highest screen 
resolutions at the highest color depths of 
any accelerator card I’ve seen on the mar¬ 
ket* And particularly at these high resolu¬ 
tions and added color depths, the Ultima 
cards provide their best performance* A 
special $999 version of the card, the MGA 
Ultima 200, has the 200-MHz bandwidth 
necessary for an ergonomic 76-Hz refresh 
rate at 16(X)- by 1200-pixel resolution. In 
my image-editing applications, I found 
that the PixelTouch zoom and Mode- 
SWITCH features were a real plus, and 
for spreadsheets and PageMaker layouts, 
the 1600- by 1200-pixel modes proved 
ideal with a large monitor. 

Diamond Stealth 64 

Diamond’s Stealth 64 VL-Bus card, the 
fastest card 1 tested, ships In two configur¬ 
ations “ a 2-MB VRAM version ($399) 
and the 4-MB VRAM unit ($599) I tested. 
Versions are also available for PCI sys¬ 
tems. Besides Windows 3,x and NT driv¬ 
ers, the Stealth ships with drivers for Lotus 
1-2-3, WordPerfect 5* I, Cadkey, DataCAD, 
MicroStation, and Panacea’s TurboDLD 
ADI drivers for 3D Studio, AnimatorPro, 
and AutoCAD releases 10, 11, and 12, 

The Stealth 64 VL-Bus unit is a three- 
quarter-length card with only one jumper 
(IRQ setting). The half-length PCI version 
is completely jumperless. The Stealth uses 
S3’s new Vision 964 graphics accelerator 
chip along with a Brooktree 485 RAM¬ 
DAC for high- and true-color support. 

The 4-MB VRAM unit supports 24-bit 
color depth at resolutions of from 640 by 
480 pixels to 1152 by 864 pixels, and 
65,536 colors at the adapter’s maximum 
resolution of 1280 by 1024 pixels* The 2- 
MB VRAM version supports 24-bit color 
at 800- by 600-pixel resolution, 65,536 
colors at 1024 by 768 pixels, and 256 
colors at 1280 by 1024 pixels. 

The Stealth installed without a hitch, 
and driver setup was equally painless. 
From box to Windows, 1 was up and run¬ 
ning at 1024- by 768-pixel resolution in 
24-bit color in less than 5 minutes. With 
Diamond’s DOS-based installation and 
setup utility, you set and test monitor fre¬ 
quencies, text modes, and DPMS timings. 
A utility, S64B10S.COM, loads as aTSR 
program for systems that don’t automati¬ 
cally shadow the Stealth’s BIOS into mem¬ 
ory on bootup* (The Gateway 2000 test 
system did auto-load the BIOS, so 1 didn’t 
test the unit with this TSR installed.) 

The installation program next installs 
Windows drivers and starts Windows 
itself* Once in Windows, Diamond’s In- 


Conirol Tools dialog box requests addi¬ 
tional information about monitor frequen¬ 
cies, as well as Windows screen resolu¬ 
tions and color bit-depth preferences. 

During the Wintach test, the application 
screen tests really screamed, but 1 decided 
the results were a fluke—the RPM index 
numbers from the Wintach test seemed too 
fast. 1 spent almost 3 hours running multi¬ 
ple applications, rerunning Wintach, and 
performing some AutoCAD redraw tim¬ 
ing tests that 1 had run with the other cards. 
1 also tried a number of other graphics 
benchmarks, including NSTL’s tests, be¬ 
fore convincing myself that the Stealth was 
indeed running as fast as I perceived. 

Diamond’s Stealth 64 blazes in every 
Window*s and DOS application* It will 
make your old 486 feel like a double-speed 
Pentium. 1 give it two thumbs up for ex¬ 
cellence in all categories, as well as for 
being the fastest graphics accelerator card 
r ve ever worked with. 

For Every Need and Budget 

Obviously, the top pick for best perfor¬ 
mance is Diamond’s Stealth 64* It’s a tad 
expensive with 4 MB of VRAM on-board, 
but it’s worth eveiy penny. My next choice 
goes to Orchid’s DR AM-based Kelvin 64 
as the least expensive 64-bit card on the 
market. Although a bit slower than most, it 
should appeal to users on a budget who 
need faster Windows application speeds 
but don’t need 24-bit color at 1024- by 
768-pixel resolution. 

Media Vision’s Pro Graphics 1024 is a 
great choice for those who can use 64-bit 
acceleration performance now but want 
to do everything with one card in future 
multimedia applications* The most ex¬ 
pensive of all, Matrox’s Ultima cards are 
the only cards in this review that support 
1600- by 1200-pixel re.solution, and they 
do it with good performance* The jury’s 
out on ATI’s Graphics Pro Turbo until test 
results With a 4-MB configuration become 
available* 

Other than the initial VL-Bus installa¬ 
tion problems, all the cards that I tested 
worked as advertised, albeit some a bit 
faster than others. If you’re tired of slow 
Windows speeds with 24-bit graphics, give 
one of these cards a try. Maybe you don’t 
need a Pentium just yet* ■ 


Animator, tecfmicol writer, and comultanl on com¬ 
puter graphics, desktop publishing, digital video/ 
audio, and MFC, Greg Loveria lives in Bingham- 
lon. New York. He has written numerous articles 
for BYTE atid is a contributing editor to McGraw- 
Hiirs DataPro books. You can reach him on the 
Internet or BIX at hveria@bix.com. 
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1100 1101 
1115 1116 
1130 1131 
1145 1146 


997 996 
1012 1013 
1027 1008 
1042 1043 
1057 1068 
1072 1073 
1087 1068 
1102 1103 
1117 1118 
1132 1133 
1147 1148 


999 1000 1001 
1014 1015 1016 
1029 1030 1031 
1044 1045 1046 
1069 1060 1061 
1074 1075 1076 
1009 1090 1091 
1104 1106 1106 
1119 1120 1121 
1134 1136 1136 
1149 1150 1151 


1002 1003 1004 
1017 1018 1019 
1032 1033 1034 
1047 1048 1049 
1062 1063 1064 
1077 1078 1079 
1092 1093 1094 
1107 1108 1109 
1122 1123 1124 
1137 1138 1139 
1152 1153 1154 


1005 1006 
1020 1021 
1036 1036 
1050 1051 
1065 1066 
1060 1081 
1096 1096 
1110 1111 
1125 1126 
1140 1141 
1156 1156 


1007 1006 1009 
1022 1023 1024 
1037 1038 1039 
1062 1063 1054 
1067 1068 1069 
1062 1063 1084 
1097 1098 1099 
1112 11131114 
1127 1128 1129 
1142 1143 1144 
1157 1158 1159 


Inquiry Numbers 1325-1489 


1180 

1161 

1162 

1163 

1164 

1165 

1166 

1167 

1168 

1169 

1170 

1171 

1172 

1173 1174 

1325 

1326 

1327 

1328 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1336 

1337 1338 1339 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

1182 

1183 

1184 

1185 

1186 

1107 

1188 1188 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1348 

1350 

1361 

1352 1353 1364 

1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

1199 

1200 

1201 

1202 

1203 1204 

1355 

1356 

1367 

1358 

1356 

1360 1361 

1362 

1363 

1364 

1365 

1366 

1367 1368 1309 

1205 

1206 

1207 

1206 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 1219 

1370 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

1378 

1379 

1380 

1381 

1382 1383 1384 

1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 1234 

1386 

1386 

1387 

1388 

1369 

1390 

1391 

1382 

1383 

1394 

1395 

1396 

1387 1386 1399 

1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1248 1249 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 1413 1414 

1250 

1251 

1252 

1253 

1254 

1255 

1256 1257 

1258 

1259 

1260 

1261 

1262 

1263 1264 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 1428 1429 

1265 

1266 

1267 

1268 

1269 

1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1278 1279 

1430 

1431 

1432 

1433 

1434 

1436 

1436 

1437 

1438 

1438 

1440 

1441 

1442 1443 1444 

1200 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 

1290 

1291 

1292 

1283 1294 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1466 

1457 1458 1459 

1295 

1296 

1297 

1298 

1299 

1300 

1301 

1302 

1303 

1304 

1305 

1306 

1307 

1300 1309 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 1473 1474 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1316 

1319 

1320 

1321 

1322 

1323 1324 

1475 

1478 

1477 

1478 

1479 

1480 1481 

1482 

1483 

1484 

1465 

1486 

1487 1488 1489 


Product Category 
Information 

Circle the numbers below lor 
addkional information on the 
products you're Interested in. 


Hardware 

Accessories/Supplies 1 

Add-in Boards 2 

Bar Coding 3 

Communications/Netwofidng 4 
Computer Systems 5 

Data Acquisition 6 


Diagnostic Equipment 53 

Disks & Optical Drives 7 

Diskettes/Dupljcators 8 

Fax Boards/Machines 9 

Graphics Tablets/Mioe/ 

Pen input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mailorder 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multipiexors 17 


Monitors & Terminals 18 

Muttimedia/CD-ROM 19 

Printers/Plotters 20 

Programmable Hardware 21 

Scanners/OCR/Digitizers 22 

Tape Drives 23 

UPS/Power Management 24 

Software 

Bustness 25 

CAD/CAM 26 

Communicalions/Networking 27 
Data Acquisition 2B 


Database 29 

Educational 30 

Engineenn^Soentific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mailorder 35 

Mathematical/Statistical 36 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

Programming Languages/ 

Tools 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utiitties 

46 

Windows 

47 

Word Processing 

48 

Gerteral 


Books/Publications 

49 

Recmitment 

50 

Miscellaneous 

51 
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Reviews 


System 

PowerPC Hits the Road 

IBMI’s hi^h-prioed RoworRC notoboolc makos AIX truly portable 



IBM’s RS/6000 N40 packs most of tke power of a full Unix woikstation into a note- 
book-size magnesium-aHoy shell. As rvith any notebook, you give up storage capaci¬ 
ty and screen size for poftabOity. 


BRUCE DAWSON 

A lthough it’s not the first RISC- 
based portable PC running 
Unix, IBM’s RS/6000 N40 is 
the first using the new PowerPC chip, and 
it may be the fastest. Built by Tadpole, the 
N40 is a notebook version of IBM’s RS/ 
6000 running AIX, IBM’s flavor of Unix. 
It is a lightweight, color notebook pow¬ 
ered by a 50-MHz PowerPC 601 micro¬ 
processor with a 32-KB cache. Weighing 
just over 7 pounds with the battery in¬ 
stalled, it has the near-laptop dimeasions of 
8.5 by 11.8 by 2 inches. TTie price of the 
basic system I reviewed, equipped with 
16 MB of RAM and a 340-MB hard drive, 
is $11,995. 

The internal battery lasts only 45 min¬ 
utes to an hour; it’s too bad the power- 
efficient 603 version of the PowerPC chip 
wasn’t available at design time. IBM ex¬ 
tends your road time by shipping the N40 
with two batteries, but you must shut down 
the system to switch them. Using the N40’s 
save-and-resume feature, that process takes 
around 5 minutes—not bad for a Unix sys¬ 
tem, but still inconvenient. Another solu¬ 
tion is an optional external battery pack 
that connects to the back of the N40 and 
extends battery life up to 4 hours. 

Packs Power 

This rugged little notebook packs a lot of 
power and features. The lightweight mag¬ 
nesium-alloy case makes it sturdy and dou¬ 
bles as a heat sink. The N40’s built-in TFT 
(thin-film transistor), active-matrix color 
screen measures 9.4 inches diagonally and 
provides bright 640- by 480-pixel images 
and a wide viewing angle. The removable 
hard drive slides out easily to provide se¬ 
curity or to enable different users to each 
have their own environment. A smaller 
(250 MB) drive is also available. You can 
expand the N40’s memory from its base 
configuration of 16 MB up to either 32 
MB or 64 MB by replacing the 8-MB 
modules in its two SIMM sockets with 
higher-capacity units. 

The N40 uses the same TrackPoint II 
pointing device found on IBM’s ThinkPad 
portables. This mouse alternative proved 
to be quite a boon to portability, eliminat¬ 
ing extra baggage and configuration time. 


However, unless I 
turned down its sensi¬ 
tivity, 1 found it to be 
more disconcerting than 
useful in vibration- or 
shock-prone environ¬ 
ments, such as most 
forms of ground trans¬ 
portation. Old point- 
and-click habits die 
hard, and you’re just as 
likely to select Close as 
Minimize in the X Win¬ 
dow System if the ve¬ 
hicle you’re riding in 
should hit a bump at just 
the wrong moment. 

The N40 comes with 
a full set of external 
ports. The SCSI, paral¬ 
lel, serial, and audio 
ports use nonstandard 
connectors, but break¬ 
out cables are provid¬ 
ed, so you can use stan¬ 
dard cables to connect 
peripherals. The 15-pin 
AUI (attachment unit 
interface) connector requires an addition¬ 
al cable and transceiver for most Ethernet 
environments. A LocalTalk port provides 
another networking option. The N40’s 8- 
bit Fast SCSI-2 supports up to six external 
devices. 

For desktop use, the N40 provides key¬ 
board and mouse ports, as well as a 15- 
pin VGA connector with video-memory 
support (2 MB) for resolutions of up to 
1280 by 1024 pixels with external moni¬ 
tors. For long-distance communications, 
there is both an internal 14.4-Kbps fax mo¬ 
dem and an ISDN port. PCMCIA slots 
(two Type n or one Type El) will allow fu¬ 
ture Token Ring and wireless adapters. 
And for multimedia, the N40 comes with 
a built-in microphone and speakers, as well 
as a port for external audio. 

The N40 supports a 256-color, 1280- 
by 1024-pixel virtual display on its 640- by 
480-pixel LCD. Like some other Tadpole 
notebooks, the N40 supports panning by 
just running the cursor up to the edge of the 
screen, and you can zoom in and out with 


function-key combinations. In a Unix en¬ 
vironment, it’s a very nice feature to have. 
The LCD virtual-display feature also lets 
you simultaneously display on an exter¬ 
nal monitor with resolutions higher than 
640 by 480 pixels. 

The power supply is a svelte adaptive- 
voltage design that should work just about 
anywhere (110 to 240 V, 50 to 60 Hz) giv¬ 
en an appropriate power cord. It’s as light 
as they come. The adapter, power cord, 
charger, and two nickel-cadmium batteries 
all fit into the N40’s canvas carrying bag 
(which lacks a shoulder strap). 

Slimined-Down AIX 

AIX, which comes preinstalled, is so large 
and feature-rich that IBM had to pare .some 
features to fit it onto the N40’s 2'/2-inch 
340-MB removable hard drive. Fortu¬ 
nately, the only missing features are those 
you’re unlikely to need on a portable sys¬ 
tem, such as most of the server software. 
IBM claims that the N40’s reduced AIX 
remains fully compatible with AIX 3.2.5. 

continued 


JULY 1994 BYXE 
















Reviews 


PowerPC Hits the Road 


UNIX BENCHMARKS 

The Unix benchmarks were run in a single-user mode to 
give some idea of the system’s raw performance, and 
in a multiuser mode to give an idea of how much overhead 
is involved in running AIX. In the single-user test, the 
benchmark had only the error logger server and the NCE 
daemon running. The multiuser test added one remote 
NFS (NetWork RIe System) mount, the X display server, 
and the default number of servers—a fairly typical envi¬ 
ronment for a mobile user. The results are indexed. On the 
BYTE Unix benchmarks (version 3.11), a Sun SparcStation 
1+ running SunSoft 4.3 = 1. Thus, the results below 
show the RS/6000 to be several times faster overall 
than the SparcStation 1+. 


TEST 

INDEX 

(SINGLE USER) 

INDEX 

(MULTIUSER) 

Arithmetic (type = double) 

4.8 

4.8 

Dhrystone 2 without 
register variables 

5.0 

4.9 

ExecI throughput 

5.1 

5.0 

Pipe-based context switching 

2.1 

2.3 

Shell scripts (eight concurrent) 

2.0 

0.5 


Due to lack of space on the 340-MB hard drive, both test sets failed to 
perform the file I/O tests. 


IBM provides a CD-ROM with a full AiX 
distribution on it, so you can augment 
AJX’s features once internal drives larger 
than 340 MB become available for the 
N40 (or if your N40 has a sufficiently large 
external hard drive and CD-ROM drive 
attached to it). 

The only documentation that 
came with the system was two 
thin spiral-bound notebooks de¬ 
scribing how to attach cables to 
the N40, configure AIX, and 
use the NCE (Nomadic Com¬ 
puting Environment). All other 
documentation is on the distri¬ 
bution CD-ROM disk. Unfor¬ 
tunately, you have to install the 
information on your hard drive 
to read it, and there just isn't 
room. It's too bad the CD-ROM 
isn’t structured so that you 
could use AIX's information 
browser to read the documen¬ 
tation data right off the CD- 
ROM. As it is, you can store the docu¬ 
mentation on an external hard drive or on 
a network server. 

Changing Environment 

To those already familiar with AIX, the 
most interesting feature will be the NCE. 
It’s a Tadpole-developed package of pro¬ 
grams that provides a number of options 
for using the N40 in a changing environ¬ 
ment. Most important for a Unix system. 


the save-and-resume feature 
lets you preserve the state of 
the system and restore it 
across power cycles relative¬ 
ly quickly. The feature re¬ 
quires an area of your hard 
drive the same size as your 
memory capacity. 

You can initiate a save by 
using key strokes, by press¬ 
ing the power button, through 
a menu, or by closing the lid. 
You then push the power but¬ 
ton to restore. This feature is 
useful for quickly picking up 
the N40 and going some¬ 
where else. Saving the sys¬ 
tem state takes a minute or 
two of disk writing, so don’t 
expect to close the lid and just 
vamoose; IBM cautions that 
the notebook should remain 
undi.sturbed while the drive is 
active. (1 was able to place the 
N40 in its case and gently car¬ 
ry it off during its save cycle, 
but I wouldn’t recommend 
this.) A similar sleep mode saves the sys¬ 
tem state to disk and then goes into a low- 
power condition. Recovery is instanta¬ 
neous. 

A Location panel in the NCE window 
lets you set up for several locations, each 
with its own name, time zone, phone num¬ 
bers, and network configuration, 
to list some of the possible pa¬ 
rameters. You select one of thevse 
names to switch your operating 
environment to the resources 
available at a particular locale. 

You can also select different 
peripherals through NCE so that 
you can use whatever resources 
are available at a site. You can 
pick up and go with the pause- 
and-resume feature and then 
quickly set up and work at a 
new site. AIX and NCE work 
together to resolve the problems 
traditional with changing hard¬ 
ware between boots. (Howev¬ 
er, servers at one site may not be avail¬ 
able at another site.) Through NCE you 
can also make connections using Dial-in IP 
(SLIP), so you can use your central of¬ 
fice’s LAN resources via a modem. 

Except for battery life, I found the N40 
to be a nice notebook, if somewhat larger 
than I’m used to. It had sufficient horse¬ 
power to run the applications I could run, 
even if it didn’t have all the applications I 
wanted to run. There are no WYSIWYG 


I found the 
N40 barely 
usable away 
from A/C 
power, even 
with the two 
batteries 
supplied. 


editors on the N40, for example—not even 
the freely available xedi t or emacs. The 
Power Desktop GUI application that IBM 
provides is a nice facilitator for getting 
around in Unix’s directory scheme, but it 
doesn’t provide any inherent value to the 
system. 

For instance, there are no word pro¬ 
cessing, database, spreadsheet, business 
graphics, or other general-purpose appli¬ 
cations. Most Unixes don’t come with 
these applications, but I expected a little 
more for the premium price IBM demands 
for this notebook. 

The N40’s AIX comes with two ver¬ 
sions of its capable SMIT system man¬ 
agement environment, a character-cell ver¬ 
sion and a GUI version. The latter version 
takes up more than the entire VGA dis¬ 
play. However, it has nice, large fonts, and 
you can get around in it easily enough us¬ 
ing the pan-and-zoom features or if you 
have a high-resolution external di.splay. 

The N40 has many nice features that 
suit it as a portable PC. NCE’s Location 
feature, for example, greatly enhances your 
ability to work effectively in multiple lo¬ 
cations. Software con.sultants and support 
specialists should find that just this single 
feature makes the N40 worth serious con¬ 
sideration. 

On the other hand, I found the N40 bare¬ 
ly usable away from A/C power, even with 
the two batteries supplied. As I mentioned, 
it’s not that practical switching batteries 
because you must cycle power to make 
the switch. Additionally, I don’t recom¬ 
mend trying to use the TrackPoint pointing 
device when under way in a bus or train. 
For some remote-site applications, how¬ 
ever, the N40 could be indispensable. 
If you need AIX in a portable package, 
there’s no substitute. ■ 


Bruce Dawson is a consultant working for Virgin 
Software, Ltd. (Manchester, NH). He has been de- 
veloping low-level Unix, VMS, and DOS applica¬ 
tions for the last 10 years. He can be reached on 
the Internet at jbd@virgin.mv.com or on BIX do 
"^editors ." 


About the Product 


IBM RS/6000 N40 .$11,995 

(as tested, with 16 MB of RAM and 
a 340-MB hard drive) 

IBM Corp. 

Old Orchard Rd. 

Armonk. NY 10504 
(800) 42&-2255 
international: (800) 426-1774 
fax: (800) 4264329 
Circle 1088 on Inquiry Card. 
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) Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the tabic of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 






























EEPPACE WfThI THE NEWEST 
INFORMATION TECHNOLOGIES^ 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


information you need about a specific 
product, vendor, or technology. 

Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users, 

On-Cali CansuIUng. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educxttionai Services 

On-Ske Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business, 

Compuier-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Tcieconsufting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

International Services 

Daiapro Iniernational. Get up-to- 
the-minuLe industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U,S. 

Market Research Services 

NOfthem Business Infornialion. A Data- 
pro subsidiary, Northern Business infor¬ 
mation is the world's foremost strategic 
telecom research company. 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
Duter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go, 

Isnl it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential r^ource for anyone 
who must evaluate, implement, 
or manage technology* 

whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices, And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why ff professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help 
them track trends. And vendors turn to 
Datapro to size up the competition, 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

0 First Looks. Keep tabs on major 
developments in information technology 

^ Available on CD-ROM. 


until a complete report is available. 

0 User Ratings. Gel beyond the hype 
and find out which vendors can really 
deliver on their promises. 

€> Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies'and other vital issues. 

0 Market Overviews. Discover the mar¬ 
kers promising vendors and products. 

0 Comparison Columns. The effortless 
way to make side-by-side appraisals, 

0 Competitive Outlooks. Put products 
and underlying technology in perspective. 

0 Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

0 Management Reports. Practical 
advice from professionals that lakes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cosl-efTlcient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing Package the latest 
product information in a convenient, sin^ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


Send for a free demo disk today. 

DATAPRO 

[>atapm USA, 600 Detran Parkway, Dclran., New Jersey USA 
OB076, Te] -2776, Fan 609-7M-2SI2 

DaLapra Intemalional, McCraw-HlI!! House Shopperihangera 
Road. MaltDenhoad, Berkshire. England SL6 2QU 
Tel .44 iOi 626 773277. Fast -44 |0) 628 773626 pW 


I- 

I Please send me more information on the following Datapro services: 

I Product & Tech- 
I nology Services 
I □ Computer Systems 
□ Communications 
1 □ Free Demo Disk 

I Ol'm interested in learning more about Datapro on CD-ROJM 5 

I .........Title.. 

I Organization, ..... ***.... .....Tele ph one 

I Address............ 

I City..............Code.... 


Business Services 

□ Datapro Online 

□ Reprints and 
Feature Reports 

□ Custom Publishing 


Consulting Services 
P Help Desk 

□ Assist On Di^mand 

□ Surveys 

□ On-Call Consulting 


Other Services 

□ Educational Services 

□ Datapro 
International 

□ Northern Business 
Information 


.Country. 


















COREL DR/Wf 

The Best in Graphics 



Award-winning CorelDRAW 3 is the ultimate entry-level graphics package! This powerful, 
yet easy-to-use software includes illustration, charting, photo-editing and presentation 
capabilities. Its precision type control, incredible drawing power and stunning special effects 
allow users to create dynamic desktop publishing documents, detailed technical illustrations, 
eye-catching brochures and colorful presentations. With hundreds of fonts and thousands of 
clipart images CorelDRAW 3 is the best all-in-one value-packed graphics solution! 


Here’s what you can do with CorelDRAW! 


Experiment with hundreds 
of differentfills and special 
effects to create dynamic 
graphics. 


Mf/i a library of thousands 
of clipart images and 
symbols, you don’t need to be 
an artist to create 
eye-catching graphics. 


CorelCHART is a fully 
featured, data-driven 
charting package that lets you 
create dynamic and 
informative charts. Choose 
from over 80 chart styles and 
input data directly or import 
data from a variety ofpopular 
spreadsheets. 


Precision, power and 
flexibility make CorelDRAW 
the perfect all-purpose 
package for technical 
drawing. 


With CoreiSHOW, creating a 
slide show is easy. Choose one 
of the professionally-designed 
backgrounds included, 
assemble text and graphics 
and present. 


CoreJDRAW is also available 
in OS/2 and UNIX versions. 


Vaiuahle tibraries of over 250 
fonts and special effects like 
text along a path perspective, 
live blending and enveloping 
let you create headlines and 
mastheads. 


Corel PHOTO-FAINT is the 
perfect program for creating 
bitmapped objects and 
editing photos. It's to 

enhance any scanned photo 
or bitmap with Corel 
PHOm-PAlNT. 


Enter text directly on screen. 
Plus, there are "live links" to 
FrameMaker Document 
Publishing Software, 



OVER 

250 

FONTS 


OVER 

14,000 

CLIPART 

IIVIAGES & SYMBOLS 


All CDitipany or product names 
meniloned are trademarks or 
registered trademarks of ttieir 
respective owners. 



C r o 

V TT C4J. 


Wriden 
1 - 800 - 800-5168 

Call for the dealer nearest you! 



QcorelI 

1.^13-7?S-3733ext.2B 


Circle 75 on Inquiry Card. 
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Software 


Friendly Acquisition 

Seven tools tor building data acquisition applications in Windows- 

without writing a singie iine ot code 



Math functions In CEO’s TsstPoint allow )iou to enter any function by typing In a formula. Hie Action LM window 
describes the data flow from the A/D converter to the disfilay graph and then to a dish file. 


IftA iGtOWSTilN 

A sk anyone who has written data 
acquisition or control software 
from scratch—it’s a tedious and 
time-consuming process. A large acquisi^ 
don and control application written in C or 
BASIC could take weeks or months to 
complete. Imagine building that same so- 
ludon in hours. That’s exactly what graph¬ 
ical programming environments claim to 
do for data acquisition. A window replaces 
your text editor, icons replace subroutines, 
and lines and arrows determine the data 
flow. 

If you’re an engineer or scientist who 
wants to sample signals from a test source 
or take measurements from an ongoing 
experiment, perhaps you’ve been scared 
away from data acquisidon by the thought 
of learning C or BASIC, Graphical pro¬ 
gramming environments also empower 
nonprogramtners to build data acquisidon 
solutions. 

Perhaps you’re from the old school and 
can’t imagine developing an applicadon 
by dragging lines between graphical ele¬ 
ments. These environments can work as 
front ends for your custom code. You may 
be a wizard with the low-level drivers for 
your hardware, but you don’t want to 
spend the time writing math functions or 
graphing routines. These environments 
support external code or share data with 
other Windows programs. 

Graphical programming environments 
have other significant advantages, as well. 
Developing a system with one of these en¬ 
vironments takes less time and could save 
your company a considerable amount of 
money. Graphical programming may also 
leave you with applications that are easier 
to reconfigure as your needs change. Fi¬ 
nally, it’s harder to make programming 
errors in a graphical environment because 
you select actions from a menu instead of 
typing in keywords and program state¬ 
ments. If the system builds the syntax for 
you, you’re less likely to make syntax er¬ 
rors in programming that can eat up a lot of 
debugging time. 

None of this is to say that graphical pro¬ 
gramming is going to replace the count¬ 
less data acquisidon libraries available for 


convcndonal programming. Graphical en¬ 
vironments have their limitations, too. 

Acquiring Without Code 

This review focuses on seven products: 
Capital Equipment Corp.’s TestPoint, Data 
Translation’s DT VEE, HEM Data’s Snap- 
Master, Intelligent Instnimentadon’s Vi¬ 
sual Designer, Laboratory Technologies’ 
Notebook, National Instruments’ Lab- 
View, and Strawberry Tree’s WorkBcnch 
PC. All mn under Microsoft Windows and 
claim to provide complete data acquisi¬ 
tion functionality without requiring you 
to write a single line of code. For hard¬ 
ware support, these products handle a se¬ 
lection of internal data acquisition board.s, 
and they provide a graphical programming 
environment and analysis functions to 
process the acquired data. (One product, 
DADiSP from DSP Development, is not 
included here because its focus has a sub¬ 
tle but imponam difference: It’s primarily 
an analysis tool that suppons data acqui¬ 
sition through optional modules.) 

Programming a data acquisition and 
control solution in a graphical environ¬ 
ment involves selecting icons from a li¬ 


brary of iconic functions and arranging 
them onto a working surface (variously 
called an instrument or a panel). Each icon 
has specific setup conditions that are often 
accessible by double-clicking on the icon 
once it’s been placed. Selecting an input 
channel from your data acquisition board 
can be as easy as opening a document from 
your word processor. Once the icons are in 
place, you describe the data flow by con¬ 
necting the icons in some logical fashion, 
in some products, this connection is visu¬ 
al as well as logical, taking the form of 
arrows showing the data How. In other 
products, the data flow is managed by de¬ 
scriptive action panels. 

To better facilitate sharing the data be¬ 
tween your data acquisition environment 
and your other Windows applications, 
most of these products support DDE. For 
example, you might grab a series of acid¬ 
ity readings from a pH meter and, through 
DDE, channel them to a chemical analysis 
program for processing. If your applica¬ 
tion requires producing graphs that are 
beyond the data acquisition program’s ca¬ 
pability, you can let Excel grab the data 
through DDE and display the graph. 

contintted 
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Reviews 


Friendly Acquisition 



DT VEE*8 screen objects have detailed desciiptions of their functions. In this view, the application icons were 
reduced to conserve space. Although DT VEE labels the axes on graphs, it doesnH label the ticks along the axes. 



Snap-Master’s displays are clear and easy to read. Data flows from step to step through pipes; arrows Indicate the 
data-fkiw direction. Of the products htchided, Snap-Master’s graphics are second to none. 


Real-Wolid Acquisition 

To put these packages to the test, I wanted 
to use them to reproduce a test system I 
had developed for Scott Aviation, a divi¬ 
sion of Figgie International. One of Scott’s 
products is an oxygen regulator used on¬ 
board commercial aircraft. The regulator 
has to control the oxygen flow from a pres¬ 
surized air supply in response to changes in 
air pressure. The actual test system present¬ 


ed a few specific challenges that seemed 
reasonable to present to these data acqui¬ 
sition products. 

TTie oxygen content of an air sample is 
determined by a dedicated oxygen sensor. 
The output of this sensor is a voltage, pro¬ 
portional to the measured oxygen level. 
To convert from voltage to the proper read¬ 
ing, you simply multiply the voltage by a 
constant. 


Altitude is a nonlinear function of air 
pressure: The pressure goes down as the al¬ 
titude goes up. In the test fixture, a vacuum 
line lowers the pressure to simulate high¬ 
er altitudes, and a transducer reads this 
pressure as a voltage. 

Converting the pressure reading into al¬ 
titude requires the first of two special treat¬ 
ments. There is no linear relationship be¬ 
tween air pressure and a given altitude; 
because of the many different atmospher¬ 
ic layers on the earth’s surface and a huge 
number of variables, the relationship be¬ 
tween these two measurements is com¬ 
plex. The best way of performing the con¬ 
version is by looking it up in a table; it 
can also be approximated by a calculation. 
For this test, I wanted to use a pressure/ 
altitude table from a disk file and have the 
data acquisition program perform a table 
lookup. 

The other tricky detail is to control the 
simulated test altitude. A motorized valve 
controls the connection between the vac¬ 
uum line and a test chamber; the more you 
open the valve, the lower the pressure in 
the chamber or the higher the altitude. To 
open or close the valve, the computer has 
to generate a pulse of varying width. A 
wide pulse opens the valve farther; a nar¬ 
row pulse opens it less. The pulse goes to 
one of two connections, depending on 
whether you want to open or close the 
valve. To determine the pulse width, the 
actual measurement is compared with what 
should be happening; larger errors require 
a larger adjustment to the vacuum valve 
or a wider (longer) pulse. 

For this test, I didn’t use the actual lab¬ 
oratory hardware, but a simulation. I in¬ 
stalled each package and the required I/O 
card in a 66-MHz 486DX2 machine with 
8 MB of RAM. A second PC was con¬ 
nected to an Interface Systems DataPad 
unit (an external data acquisition box) that 
contained both digital and analog I/O 
cards. Software in the PC conux)lled output 
voltages to simulate varying pressure and 
oxygen measurements. 

The valve-control functions were con¬ 
nected to digital inputs, and software han¬ 
dled the simulation of the valve’s position 
by watching the pulse widths—or at least 
that was the intent. After spending con¬ 
siderable time with each product, it ap¬ 
peared that none of the products in the 
review could handle the pulse-width mod¬ 
ulation without a substantial amount of 
work. For those products that support it, 
linking in an external support routine (writ¬ 
ten in C or some other language) may be 
the best approach. 
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visual Designer doesn't supiiort y plots and wns unable to perfonn the display portioD of the test Hie 
Analoglnput icon controls two A/D channels, which must be brohen apart using the Unpack module befnrie 
displaying the data hi digital panel meters. 



Labtech's Notebook uses separate Icons for each input channel. This makes it easy to control the Dow cf data, but 
it can be confusing if you have lots of active hiput channels. The y plotting funcUon doesn't support labels or 
nonlnteger axis numbers. In this graph, the yaxis values are multiplied by LOO to make all the dlgDs visible. 


CEC’s TestPoint 

Programming a TestPoinl application is 
simply a matter of selecting icons from 
the Stock Objects palette in the upper left 
corner of the screen. A click, drag, and 
drop operation moves the object to the Ob¬ 
jects list area. When you drop the icon, a 
Settings menu prompts you for detailed 
configuration informadon. The Panel win¬ 
dow provides the run-time interface; both 
input controls and result displays appear 
within this window. 

One feature unique to TestPoint is the 
Action List (see the screen on page 147), 
which describes the interconnection and 
interdependence of the objects. You place 
items in the Action List by dragging them 
from the Stock Objects palette and then 
selecdng parameters from a menu. During 
one of the test runs, I typed a formula into 
the math object I ran the test, and error 
68 popped up on the screen. It turned out 
to be a typing error in the fomiula, but the 
error message wasn’t very helpful. 

The test setup in the screen begins by 
waiting for the manual start button in the 
Panel window. When you click on the but¬ 
ton, TestPoint reads the A/D inputs, ap¬ 
plies the math, and graphs the output. Each 
analog channel is accessed separately in 
a math object formula; that makes it easy 
to handle multiple inputs. 

TestPoint can use standard Windows 
DLLs for accessing external code and 
DDE for sharing data with other Windows 
applications. Once you’ve developed a 
TestPoint application, you can attach the 
run-time environment to it and distribute 
the result royalty-free as a stand-alone 
program. 

Data Translation's DT VEE 

DT VEE’s object menu is comprehensive; 
it seems as if just about any function you 
could want is represented by an icon. Af¬ 
ter you’ve positioned the icons on the 
screen, it takes only a few clicks of the 
mouse to interconnect the functions with 
wires (wire routing is automatic). Click¬ 
ing the right mouse button on an icon 
brings up a menu appropriate for that ob¬ 
ject. Clicking on a shrink button reduces 
the icon size, making room for a great 
many objects on-screen at once. 

Error handling is excellent. I eliminated 
one wire from my working application and 
tried to rerun it DT VEE gave me an error- 
message window; I moved that aside so I 
could see the offending icon (which was 
outlined in red). 

Installing DT VEE was straightforward, 
except that it wasn’t obvious which of the 


several driver disks contained Windows 
drivers. It also became obvious that the 
A/D card I was using (DT 2835) could not 
handle automatic sampling at slow data 
rates. 1 solved that problem by setting the 
card for single-sample input and triggering 
it from a separate timer. 

DT VEE is based on Hewlett-Packard’s 
HP VEE for Windows 2.0 (the biggest dif¬ 
ference being DT VEE’.s support for Data 
Translation boards). Like most of the oth¬ 
er packages in this review, DT VEE can 


share data with other Windows applica¬ 
tions through DDE; the documentation 
discusses only DDE client support. After 
you’ve built a DT VEE application, you 
can run it outside of the development en¬ 
vironment through the optional run-time 
module. 

HEM Data's Snap-Master 

Snap-Mas ter uses a straightforward ap¬ 
proach to building data acquisition and 
control systems. The elements (icons) are 


JULY 1994 BVXI?: 








































































LabView’s user 
interface, with the 
device configuration 
data (number of 
channels, scan rate, 
and number of 
scans) and a sample 
X, / output. Although 
LabView labeled the 
graph. It didn't 
indicate which axis 
was which (the y- 
axis is oxygen, and 
the JK^axb is 
altitude). 


iFOe Functions ^ndtnirt . .xt 



scan rale 

(.50 $cant/sec) 


To generate the data for the graph in the previous 
screen, LabView first reads from the A1 (analog 
input). If an error occurs, control transfers to the 
Clear and Error Vis (virtual instruments). The normal 
data path separates the signal array (channels 0 and 
1 of the Al), multiplies channel 0 by 8000, and 
recombines the array data for the x, y plot. 


in a column on the left side, with a scroll 
bar. To use and configure an element, you 
drag it into the working window and dou¬ 
ble-click on it to enter any required set¬ 
tings. The screen on page 148 is a sample 
from my test application; it was trivial to 
get exactly the output I wanted. 

HEM provides a single user’s manual 
for Snap-Master. It’s quite complete, but 1 
would have appreciated a few more ex¬ 
amples. It would also be nice if Snap>-Mas- 
ter was a bit more forgiving about input 
formats. In one case, I typed in an extra 
space character in a math formula, which 
caused a run-time error; an extra space 
shouldn’t do that. To perform the table 
lookup portion of the test setup, HEM sug¬ 
gests using DDE to another application 


(e.g.. Excel) or writing an external module 
as a DLL. 

If you don’t need the entire package, 
you can buy just the modules you want: 
The data acquisition module (SM-DA), 
general analysis module (SM-GA), fre¬ 
quency analysis module (SM-FA), and 
programmer’s toolkit (SM-PT) are avail¬ 
able separately. Version 3.0 may be out 
by the time you read this, and it should 
contain HEM’s data gateway module (a 
user programming aid) as well. 

Intelligent Instrumentation’s Visual Designer 

Visual Designer menus make good use of 
cascading daughter menus to simplify the 
menu structure. Selecting a block (icon) 


from the menu brings up 
an additional option menu. 

With Visual Designer, 
all the input channels on 
an acquisition card are 
lumped together into an 
array. To use one of sev¬ 
eral channels from a card, 
you have to wire the array 
output into an unpacking 
block to separate the chan¬ 
nels. The screen on page 
149 shows a simple appli¬ 
cation of this procedure. 
Note that unlike the other 
packages, Visual Design¬ 
er cannot display data sets 
as jc, y graphs. 

Visual Designer has 
good error handling and 
provides a run-time mod¬ 
ule ($ 150 per copy, but In¬ 
telligent Instrumentation 
includes the license free if 
you use its hardware). Version 1.0 sup¬ 
ports DDE only as a server, but version 
2.0 should be out by the time you read this 
and should support DDE as both a server 
and a client. 

Labtech’s Notebook 

When starting up Notebook, you choose 
either the build-time or the run-time mod¬ 
ule. The build-time module provides the 
environment for creating or editing an ac¬ 
quisition application; the run-time mod¬ 
ule executes your applications. 

Notebook is unique in that each A/D 
channel is shown as a separate icon and 
has separate scaling capabilities. In my 
example, this approach reduced the 
number of icons required to set up the 
test scenario. 

You access each icon’s specification 
table simply by double-clicking on the 
icon and entering the parameters. Con¬ 
necting icons (for data flow) is a relative¬ 
ly simple click-and-drag operation. Hard¬ 
ware support is excellent, too—Notebook 
includes Labtech’s Universal Driver, 
which handles hundreds of I/O cards. 

I found it odd that you have to enter 
Notebook’s general menu through the LT 
icon (a stylized version of Labtech’s logo) 
instead of through a pull-down menu. I 
also thought that I didn’t have proi>er con¬ 
trol of the application names when saving 
files. When using the run-time module, I 
would have liked to have the name of the 
application shown on the screen. 

To solve complex math functions, the 
company suggests using the CAL(X) (or 
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A WorkBench PC worksheetf set up to acquire two channels of data, multiply channel 0 by a constant, generate an 
X, y plot, and store the data to disk. The graph is empty because ranning this worksheet caused a run-time error. 


calculated function) icon, writing a func¬ 
tion in C and using the C icon, or using 
other Windows products and DDE trans¬ 
fers. A stand-alone run-time module can be 
used to run finished applications. A sepa¬ 
rate product. Realtime Vision, can add 
graphical sliders, knobs, and displays and 
link them to your Notebook application 
through DDE. 

The only serious problem I ran into 
when executing the test procedure was in 
scaling the jc- and y-axes on jc, y plots. I 
wanted the y scale to run from 1.0 to 2.5 
with tick increments of 0.25, but Note¬ 
book displays axis scales only as integers 
(Labtech is planning to change this in the 
next release). The workaround was to scale 
the input and graph by 100 (see the screen 
on page 149). 

National Instruments' LabView 

LabView uses a graphical programming 
language, G, to create programs in block 
diagram form called virtual instruments 
(Vis for short). The program splits your 
development between two windows. The 
first is a user-interface panel with controls 
and display outputs; the second is a dia¬ 
gram of Vis that combine to build your 
application. 

A typical data acquisition and control 
problem would involve several instru¬ 
ments. LabView has the unique ability to 
embed several Vis into a single hierarchi¬ 
cal VI. You can then use this VI to build 
more complex systems. This grouping 
makes it easier to build sophisticated sys¬ 
tems without getting bogged down in an 
endless mire of icons and wires. 

The LabView environment is quite com¬ 
plex, as evidenced by the number of man¬ 
uals (nine) accompanying the software and 
the customer training sessions available 
from National Instruments. To get started 
faster, I grabbed bits and pieces of appli¬ 
cations from the sample solutions and 
modified them to solve my test problem. 
The learning curve is steep; I had to call the 
company’s technical support to finish the 
test. The screens on page 150 illustrate the 
power and complexity of LabView. 

Analog signals (from the A/D channels) 
are piped as combined data arrays. I want¬ 
ed to multiply one channel by a constant, 
so I sent the signal into Index Array icons 
for separation, performed the multiplica¬ 
tion, and then rebundled the arrays so they 
could be piped to the display. The panel 
and diagram are intimately linked; modi¬ 
fying the diagram also modifies the panel. 

I wasn’t happy with the x, y graph out¬ 
put. The graph doesn’t update until the en¬ 


tire acquisition cycle is complete. In my 
test, I had slow-moving data that took 5 
minutes to acquire, and I had to wait the 
full 5 minutes to see whether the result 
was what I expected. 

When I asked about implementing the 
table lookup, the company suggested that 
I look through its analysis reference man¬ 
ual or implement the lookup through DDE. 
The manual offered a vast array of func¬ 
tions, but none would obviously solve my 
problem. I would need to spend a lot more 
time working with LabView before I could 
claim any real expertise. National Instru¬ 
ments understands this need—the compa¬ 
ny offers a one-week training course for 
new LabView users. 

Strawberry Tree's WorkBench PC 

You can rapidly develop WorkBench PC 
applications by selecting modules from a 
palette on the left side of the screen and 
filling in any necessary details in a dialog 
box. Each module represents a single pro¬ 
cess and can contain support for multiple 
I/O channels. The I/O channels are clear¬ 
ly indicated on the module icon. Intercon¬ 
nections between the modules appear as 
colored wires. You connect modules by 
clicking on one module’s output and click¬ 
ing on another’s input. Taken as a group, 
these features make using WorkBench fair¬ 
ly intuitive and contribute to the product’s 
short learning curve. 

I tested WorkBench with one of Straw¬ 
berry Tree’s ACjr A/D cards, an eight- 


channel, 12-bit card with 12 digital I/O 
lines. The card can be set to a selected 
range of I/O addresses and one of two in¬ 
terrupts. The ACjr refused to work in my 
486/66; the software complained about a 
bad interrupt line. Strawberry Tree’s tech¬ 
nical support agreed that something strange 
was happening and sent me a replacement 
card installed in another machine. 

Part of the test requires displaying two 
data sets against each other on an jc, y 
graph. WorkBench had no trouble dis¬ 
playing other kinds of graphs, but the jc, y 
plot caused WorkBench to crash with a 
floating-point error. 

I was also disappointed with Work- 
Bench’s inconsistent use of labels. Some 
modules allow you to name the display 
windows; others do not. Strawberry Tree is 
looking into the problem. 

In spite of its failure to complete the 
testing, WorkBench is worth knowing 
about. I’m looking forward to seeing if the 
next release fixes some of the problems. 

Icons or Code? 

It’s refreshing to see that data acquisition 
software has moved into the Windows en¬ 
vironment so effectively. While it can be 
argued that programmers working with 
conventional languages and I/O libraries 
may have more control over the acquisition 
process, not everyone who needs acquisi¬ 
tion knows how to write code or wants to 
spend the time to do it. All the.se products 
do a good Job of making data acquisition 
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Rackmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 

IIIMIIIIIIIIIIIIIIIIIIIIIIIII 

Integrand’s ur^igue enclosure design uses 
modufar construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable moduies ailow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor. W Super VGA Cohr from $650 

PC Enclosures from $300 _ 

Keyboards: Drawer. Shelf 8i Panel from $85 


MadeinU.S.A. _ 

Rack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes 


Up to 20 Slots 


Rugged, Modular Construction _ 

tof Air Flow & Cooling _ 

200 & 300 Watt Supplies, UU CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: ' 

8620 Rooseveit Ava. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

Circle 95 cn Inquiry Card. 


Friendly Acquisition 


About the Products 

BT VEE 1.01..... 

„$1995 

Test Point IJ. .... 

,,,$995 

run-ti me on ly .... ...„............ 
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Visual Designer 1.0 ..... 

....$995 

LabVIow 3.0 for Windows 


version 2.0.....$595until 7/31/94 


[full development package).. 

..II996 

optional Custorrr Block 


Natrona! Instaimaots 


Toolkit ........ 

,..$795 

6504 Bridge Point Pkwy. 


InteJItgent instrumentation 


Austin, TX 78730 


6550 South Bay Colony Dr.. MS130 


(800) 433^3488 


Tucson, AZ 85706 


(512) 79^0100 


(800) 685-9911 
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(602) 573-3504 




fax: (602) 5730522 


Notoboolc for Windows 7.3.0 .... 

,...$995 
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WorkBench PC 1.5 
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extended edition ..... 

.11245 

Wilmington. MA 018S7 
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.,,$995 

(800) 879-5228 


DLL toolktt......... 

...$39S 

(508) 657 5400 


run-time only... 

...S330 

fax: (508) 65S-9972 
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Snap-Master 2.0a 


(800) 736^8810 
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(408) 736-8800 


SM-GA..... 

,...$495 

fax: (408) 736-1041 


SM-FA...... 

,,-.$495 
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Southfield, M! 48076 
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solutions easier for nonprogrammers to 
implement; one product may be more suit¬ 
able than others for some applications. 

First off, make sure the product sup¬ 
ports the I/O hardwaie you need to use. 
Vendors that manufacture both hardware 
and software may not support anyone 
else's hardware. Labtech*s Notebook is a 
clear standout in this respect: its universal 
device driver supports hundreds of boards 
from dozens of vendors. HEM’s Snap- 
Master and CEC's TestPoint also have ex¬ 
cellent hardware support. 

You also want to be sure that the func¬ 
tions provided in the package can perform 
the analysis you need. A number of the 
packages reviewed here are scheduled for 
updates; a call to the company’s techni¬ 
cal-support or sales number can probably 
tell you if a new version of the software 
can fill in a missing function. 

If you can make a choice based purely 
on the software, National Instruments’ 
LabView appears to do just about any¬ 
thing you might ever want done-—once 


you’ve invested the time to learn it. Tf you 
would rather break open the shrink-wrap 
and get up and running within hours, DT 
VEE, Snap-Master, and WorkBench PC 
are your best bets. 

The acquisition and control problems 1 
need to address often have enough wrin¬ 
kles in them that f’ll still be relying on 
BASIC or C for custom code. I do like the 
idea of incorporating Windows into my 
solutions, and I’m looking forward to 
spending more lime with Snap-Master. 
Windows may not be the ideal environ¬ 
ment for every data acquisition solution, 
but for many of them, it’s better than you 
might think. It’s also a lot of fun. ■ 


Ira Egiowstein ho.'i been designing custom data 
acquisition hardware and software .ry.fterns since 
J973. His company, fntetjace Systems (Williams- 
vitte, NY), integrates data acquisition solutions 
into a variety of applications (it did the mechani¬ 
cal design and assembly for BYTE's battery-test 
.ftathn, Thianper 2). He can he reached on the In¬ 
ternet at ah789li^freenet.buffalo.edu or on BIX 
c/o ^'editors.*' 
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Linking Development Teams 

DEC’S CohesiaiiWorX delivers a sophisticated software development environment 
spanning heterogeneous networks 



Coli«^iiWiifX pmvides a consasteHt grapliacal envinmnieiit on afl plathinns and transpaimt acce$$ to toobr 
source fites, and daUr no matter where on the network they physlcaly reside. Besides the D€C FUSE tods, 
CohesconWorX offers a wide arraof of graptncal Unix tools lor mail, manual help, printing, sheH, and other common 
acthrities. All th^ tools also appear as desktop Econs; yoo need no knowledEie of Unix syntax to use them. 


EDMUND X. DEJESUS 

T he popular image of the lone pro¬ 
grammer writing a software appli¬ 
cation on a stand-alone computer 
is rapidly becomiiig a quaint anachronism. 
Most modem software development is the 
product of teams of programmers work¬ 
ing on networked computers. Unfortu¬ 
nately, tills distributed software develop¬ 
ment creates new sets of problems. 

Heterogeneous networks may include 
computers from many different vendors, 
running different operating systems and 
environments. Software development tools, 
source code files, and data may reside any¬ 
where on the network. Managing access 
to source files on a network can be a night¬ 
mare. Tools may mn on one platform and 
not on others. Syntax to mn tools may dif¬ 
fer from one machine to the next. Program¬ 
mers have belter ways to spend their time 
than keeping track of what tools and fdes 
are where and how to access them. 

One solution is CohesionWorX 2.0, 
DEC’S new CASE environment for dis¬ 
tributed software development on hetero¬ 
geneous Unix networks. CohesionWorX 
consists of a suite of integrated tools and a 
supporting graphical environment for all 
stages of software development. Support¬ 
ed platforms now include Sun Sparc Sta¬ 
tions or SparcServers running SunOS 
4.1.3, Hewlett-Packard HP 9000 Series 
700s running HP-UX 9.01, and DEC*s 
own Alpha AXP running OSF/i 1.3. 

A Ckinsistent GUI 

CohesionWorX provides a consistent 
graphical environment on all platfonns 
and transpaienl access to tools, source files, 
and data, no matter where they physically 
reside on the network. Such cross-plat- 
form connectivity streamlines access to 
tools and data and can enhance cooperation 
and communication among programming 
team members, especially on large col¬ 
laborative software development projects. 
Using libraries, programmers can manage 
access to files across the network. Cohe¬ 
sionWorX offers DEC’S FUSE tools for 
each stage of software development, in¬ 
cluding design, coding, build, debugging, 
integration, and management; each tool 


has an on-line tutorial and context-sensitive 
help system. 

CohesionWorX displays a graphical 
desktop paradigm as an extension of The 
Santa Cruz Operation’s SCO IXI X,desk¬ 
top. CohesionWorX shares X.desktop’s 
conventions for window display and be¬ 
havior (i.e., multiple overlapping windows, 
scroll bars, and so on). One of the prime 
appeals of CohesionWorX is that it looks 
the same no matter which platform on the 
network you happen to be using. 

There are several types of windows. 
You can create virtual workarea windows 
suitable for a specific task (e.g., test and in- 
legration) or software project. A workarea 
can contain tools and data appropriate to its 
purpose. DEC provides predefined task- 
oriented workarea types (e.g., Configura¬ 
tion Management and Detailed Design), 
each configured with tools specific to that 
type. When you open one of your work- 
areas, if s like unpacking a desktop full of 
all the tools and files you need for that task 
or project. You don’t waste time locating 
tools and files every time you sit down to 


work. Your workareas are available wher¬ 
ever you are on the network. 

Desktop Tools 

Data objects, like fdes, appear as represen¬ 
tative icons in a window. The appearance 
of a file icon and any special symbols it 
might wear can suggest the file’s contents, 
as well as other file attributes; for instance, 
a sheet of line-printer paper wearing eye¬ 
glasses is a read-only source file icon. 

The icon represents a file on the work- 
area. The actual file can be anywhere on 
the network. You are spared the details of 
precisely which machine, drive, and di¬ 
rectory contain the file; CohesionWorX 
keeps track of all that, so programmers 
can be programmers and stop being file 
clerks. You can view or edit a file (as its 
access allows) simply by double-clicking 
on its icon with the mouse. 

Tools (e.g., editors) also appear as rep¬ 
resentative icons in a window. Running a 
tool is as simple as double-clicking on its 
icon or dropping a data icon (e.g., a docu¬ 
ment file) on a tool icon (e.g., a printer). As 
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Using ibraries, you can manage access to files across the network. The 
foreground window shows a Check Out box where files are checked out 
of the library. The Code Manager window displays the files contained in 
the current library. Code Manager manages the source files by version 
and configuration. You never have to remember which is the latest 
revision: CohesionWorX remembers for yon. You can display whole 
revision histories of files, with information including date and time, 
creator's name, comments, and status. You can also compare different 


versions of files. 

with data icons, tool icons represent a 
tool’s appearance and behavior, while the 
actual tool description files can be any¬ 
where on the network. You need not know 
where on the network the tool (or its data) 
resides. In fact, you need not know any¬ 
thing about Unix or network operations at 
all. CohesionWorX keeps track of where 
everything actually is, as well as how to 
run everything. Tool icons animate to show 
when they activate, so you’ll know when 
something is happening; for instance, when 
you drop a file on the trash can, debris ap¬ 
pears in the trash-can icon. 

You can control the priority of servers 
available to run a given tool. For exam¬ 
ple, if certain servers are often in use for in¬ 
tensive testing, you can specify another 
server to maintain tool performance. You 
can also employ speedier servers for spe¬ 
cific one-time tasks, such as a resource¬ 
intensive compiler run. 

Distributed Objects 

CohesionWorX performs all this seeming 
magic with the help of its Control Ser¬ 
vices, based on DEC’s AC AS (Applica¬ 
tion Control Architecture Services) and 
vendor-specific DCE (Distributed Com¬ 
puting Environment). 

ACAS lets you access applications (in¬ 
cluding tools) independent of the platform 
you’re on. ACAS handles communications 
between users and tools (e.g., running the 
tool) and between tools (so one tool can 
run another or pass data to another). ACAS 
takes care of the details of fielding user 
requests, finding servers to satisfy requests 
and supporting ongoing user-to-tool and 
tool-to-tool communications, all transpar¬ 


ently to the user (see the fig¬ 
ure “Distributed Objects with 
CohesionWorX” on page 158). 
You gain access to tools on 
other platforms, effectively 
multiplying the number of tools 
available. 

This design strategy is espe¬ 
cially attractive to organiza¬ 
tions that have grafted a variety 
of computers to a network be¬ 
cause of collaboration, merg¬ 
er, acquisition, or departmen¬ 
tal consolidation. You need not 
leave behind tools and appli¬ 
cations you are comfortable 
with and in which you’ve in¬ 
vested time and training. By al¬ 
lowing access to known tools 
and applications, organizations 
can save the time and expense 
of locating and acquiring new 
tools. In addition, they avoid the cost and 
effort of retraining disgruntled users. 

You can add tools or even servers dy¬ 
namically to the environment without dis¬ 
turbing existing activities or rebooting the 
system. ACAS (which is changing its name 
to ObJectBroker for version 2.5) complies 
with the CORBA (Com¬ 
mon Object Request Bro¬ 
ker Architecture) stan¬ 
dards. 

DCE services support 
distributed applications and 
provide interoperability 
across heterogeneous plat¬ 
forms. The DCE Security 
Service provides for secure 
(optionally encrypted) 
communication across the 
network and also authenti¬ 
cates users and their privi¬ 
leges on each machine on 
the network. Performing 
one log-in to DCE saves 
the time and bother of log¬ 
ging onto every server 
whose tools or data you ac¬ 
cess. 

DCE’s Cell Directory 
Service keeps track of 
where tools and data phys¬ 
ically reside on the net¬ 
work and provides access 
to the tools and data across 
the entire network. This 
simplifies access to dis¬ 
tributed tools and data 
tremendously, since DCE 
makes the networked re¬ 
sources look like a single 


virtual system to the user. 

Given such complex interplay between 
the network, ACAS, and DCE, the initial 
installation of CohesionWorX can be a bit 
of a challenge. DEC recognizes this and 
provides detailed step-by-step manuals 
and release notes specific to every support¬ 
ed platform, in addition to DEC engineer¬ 
ing support services. Much of the installa¬ 
tion of CohesionWorX itself is automatic, 
using interactive scripts that request basic 
information the installer can provide. 

Custom Workareas and Version Control 

In a typical scenario, you create a new 
workarea for a software project or task. 
You can choose from predefined task-ori¬ 
ented workarea templates. Each workarea 
template is preconfigured with tools ap¬ 
propriate for its task. For example, the Im¬ 
plementation and Unit Test workarea 
might contain the CohesionWorX FUSE 
Editor, Builder, Debugger, and other tools. 

Having created and named the work- 
area, you can then place appropriate tools 
and source files on the new workarea. For 
source files, this can be as simple as open¬ 
ing a directory folder, selecting one or more 
file icons with the mouse, and dragging 


DEC CohesionWorX 

Overview 

Distributed software development environment for networks. 

Hardware Platforms 

Sun, HP, and DEC workstations. 

Workstation Requirements 

32 MB of RAM (48 to 64 MB recommended, depending on 
the specific platform). 

Server Requirements 

120 MB of disk space for CohesionWorX, 26 MB for ACAS 
and DCE, 150 MB of base swap space, and 50 MB per user. 
Disk space usage depends heavily on the load. 

Environments 

Unix (SunOS, HP-UX, OSF/1). 

Languages Supported 

C, FORTRAN, Pascal, Ada (optional), C++ (optional). 

Tools Included 

Editor, Builder (compiles programs, runs make files). 
Debugger, Cixlc Manager (contrt>ls access to files in libraries). 
Profiler (displays program run-time .statistics). Call Graph 
Browser (displays program call structure), Cross-Referencer 
(finds program data and function references). 

Optional Tools 

EnCASE (integrates tools into CohesionWorX). C++ Class 
Browser (displays C++ class hierarchies). 

Pricing 

CohesionWorX license fee: $2300 
CohesionWorX C++ support license fee: $1000 
CohesionWorX Ada license fee: $1000 
CohesionWorX EnCASE Iicen.se fee: $2400 
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Controlling Cross 

D ec's AC as {Application Control 
Architecture Services) uses an ob¬ 
ject-oriented client/server paradigm to 
handle applications: A client requests 
services; a server provides requested 
services. 

in an object-oriented model, objects 
have characteristics and perform certain 
behaviors (called messages). The be¬ 
haviors are performed when the object 
receives a request. A method is a spe¬ 
cific implementation of a message and 
may be platform^dependent. For in¬ 
stance, invoking an editor can involve 
different programs on different com¬ 
puters. Under ACAS, such abstract in¬ 
formation about an application (called 
its metadata) is stored in a class reposi¬ 
tory database. 

When you invoke a tool, a chain of 
client/server requests is initiated. When 
a client requests a service, ACAS uses 

the whole lot onto the new workarea. You 
can either move or copy the files to the 
workarea. In either case, the physical lo¬ 
cation of the files in the directory struc¬ 
ture does not change: The icon on the 
workarea is a reference to the file, not the 
file itself. The file can reside anywhere on 
the heterogeneous network. 

Besides populating your new workarea 
with the tools and files you need, you can 
also customize its appearance. You can 
specify colors for each part of the workarea 
window and choose the fonts for object 
labels. Different users often prefer differ¬ 
ent color schemes and types and sizes of 
fonts. The workarea will reflect your pref¬ 
erences no matter what machine on the 
network you happen to be using. You can 
even customize workarea window behav¬ 
ior, such as automatically saving the layout 
when closing the window. 

If you want to manage access to some 
existing source files, you simply select the 
file icons and drop them on the DEC FUSE 
Code Manager tool icon. Code Manager 
creates a new library to contain and man¬ 
age the source files by version and con¬ 
figuration, At present, CohesionWorX sup¬ 
ports RCS (Revision Control System) and 
sees (Source Code Control System) style 
libraries. You can enter comments for each 
source file added to the new hbrary. Code 
Manager then assigns initial version num- 


Platform Objects 

information from its metadata and from 
aser-defined preferences to select a meth¬ 
od to satisfy the requested service and 
then find a suitable server for that meth¬ 
od. Etepending on the configuration and 
user preferences, a number of servers 
may be available for that method, ACAS 
uses a prioritized list of servers to try 
one, then another, until it locates a suit¬ 
able one. The method server then satis¬ 
fies the client's request. All the commu¬ 
nications involving the user, the clients, 
and the servers are managed by ACAS. 

Here’s an example of how ACAS 
would handle a typical CohesionWorX 
interaction. You drag a file icon and drop 
it onto an editor tool icon. The desktop 
interface interprets this action as a re¬ 
quest that the file be opened for editing. 
The desktop (as a client) requests a ser¬ 
vice of the editor (as a server), ACAS 
determines the possible methods that 


bers to each fUe. You never have to re¬ 
member (or waste time finding out) which 
is the latest revision: CohesionWorX re¬ 
members for you. You can display whole 
revision histories of files, with informa¬ 
tion including date and time, creator’s 
name, comments, and status. You can also 
compare different versions of files. 

You can edit source files with the FUSE 
Editor tool in a variety of intuitive ways: 
by running the Editor (double-clicking on 
its icon) and loading the file into the edit¬ 
ing buffer, by dropping the file icon on 
the Editor icon, or by running the Editor 
from Within another tool (e,g„ the Code 
Manager tool). CohesionWorX also in¬ 
cludes support for the widely used gnu 
emacs and vi editors. 

If run from Code Manager or the Ubrary, 
the source file checks out of the library 
and loads into the Editor buffer. You can 
edit the file using multiple file buffers, 
search and replace, cut and paste, undo, 
and other standard editing functions. When 
you save the file, it checks back into the h- 
brary with a new version number. You can 
also create new files with the Editor and 
even initiate compiles of source code. 

Drag-aiHi-Drap Compiler 

By dropping the source file icon on the 
FUSE Builder tool icon, you can initiate a 
compile and build, CohesionWorX sup- 


mighl satisfy the request for an editor. 
For instance, there may be several ver¬ 
sions of an editor tool that run on dif¬ 
ferent computers or under different op¬ 
erating systems. 

When a suitable method (i,e„ a spe¬ 
cific editor) is identified, ACAS looks 
for a server for that method. The net¬ 
work may have several candidate com¬ 
puters appropriate for that method. Of 
these, you (or your system administrator) 
may have prioritized some. ACAS wUl 
try the firsl-priority server. If it is avail¬ 
able, it becomes the method server 
it runs the editor). If it is not available, 
the next server in the list will be tried, 
and so forth. Since ACAS, its data, the 
tool itself, and the server may be on 
many different computers in the net¬ 
work, even such a simple user action 
can require a great deal of commumca- 
tion to be successful. 


ports C, FORTOAN, Pascal, and (option¬ 
ally) Ada and C++. Builder is a graphical 
front end to Unix frake or gnumake utili¬ 
ties. You can use any of your existing 
make files with Builder or create new 
make files, using a graphical representation 
of the build to specify build dependencies. 

After compiling, any syntax errors ap¬ 
pear in a special transcript area of Builder. 
When you double-click on a syntax error, 
the Editor automatically loads the corre¬ 
sponding source file, opening it to the ap¬ 
propriate line of code. You can then edit 
and recompile. This is an example of the in¬ 
teroperability that simplifies and speeds up 
typical software development activities. 

After a successful build, you can initiate 
the FUSE Debugger, a graphical front end 
for Unix system debug utilities (e.g., dbx, 
xdt), or gdb). You can set breakpoints with¬ 
in the source code of any component of 
the program, and you can set traces Eo track 
program execution. You can run the pro¬ 
gram from within Debugger, stop the pro¬ 
gram manually or with breakpoints, and 
then single-step through trouble areas. You 
can set up separate windows to monitor 
inputs and outputs. As with Builder, you 
can run the Editor from within Debugger, 
change source code, recompile, and con¬ 
tinue debugging. This tight interoperation 
speeds and simplifies program debugging. 

The FUSE Call Graph Browser tool 
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Wh.„ a few engineers at 
Microsoft set out to write Windows NT^ 
they sat down with many cups of 
coffee, and computers buiit around the 
MIPS R4400"' RISC microprocessor. 

(No wonder: the NEC Vr 4400"’ 
MIPS processor is at the heart of some 
of the most powerful workstations in 
the world.) 

During the next few years, they 
worked long and hard, missing quite 
a few dinners with their families and 
untold televised sporting events. 

Today, Windows NT makes it 
possible for companies to run their 
enterprise software on a whole 
new class of dependable, affordable 
machines. Like the NEC Express 
RlSCserver^ direct descendant of the 
machines used to write NT itself. 

And it gives software developers, 
designers and engineers access 
to remarkable new tools like the NEC 
Image” RlSCstation'.* 

In short, a few engineers sat 
down. And the entire computing world 
leaped. 



The Oftly Wirkdows NTspecific sys¬ 
tems in the industry; tVEC MIPS 

RISC Systems 

* Express RlSCserver^ 

for client/server and database 
applications 

•Imago’" IllSCstation™ 

for the new generation tf 3^ 
Windows applications 

* NBC Vp4400^'' MIPS RISC proces¬ 
sors with MuftiRISC'** architecture 

t supporting dual processor SMP 
cperation. 

* MultiRISC system management for 
hardu>are problem detection and 
reporting (standard on RISCserver) 

* Fully (ptimized multithreading 
among four hardware subsystems. 
l/Q processor, video and memorjf 

* Up to 12SAfiI RAM on the 
hoard; additiorial memoiy^ expan¬ 
sion up to 5I2MB (MCC coding) 
using industt^^-standard SIMMs 

- MuItiSpiti^ 3Xi CD-ROM standard 
on alt NEC RISC Systems* 

* Hard drive cptiofis up to ZOGH 

* Faiilt-toierant *"hoMwap’* RAID 
option (RISCserver) 

* limited ExpressCare'* 
warranty** ExpressCare upgrade 
options amilable 


raft 








.For more injbrmatiim, call T SOO NEC INFO m; for details ma faXr call NEC FastFacts'^^ at i 800-366-0476, #46474721 Image RlSCstation; ti9T77472J B.^ress RISCsert en 
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Distributed Objects with CohesionWorX 


COHESIONworX Tools 



Programmers click on 
tools on a local desktop; 
Control Services locates 
tools on sen/ers and 
delivers to desktop 
transparently 


Control Services sends 
interprocess messages 
and requests; servers 
return data and 
object tools 


Control Services 


X3H6 messages 


Tool launch 
and context setup 



CORBA 


DCE 


With CoheskMiWorXf you 
access the entire network 
by manipulating objects 
on a local desktop. 

Control Services—using 
DEC’S CORBA-compKant 
ObjectBroker software, 
DCE, and the Multi-east 
Message Server— 
identifies servers to run 
each tool, transparently to 
the user. This design 
strategy is especially 
attractive to organizations 
that have grafted a variety 
of computers to a network 
because of collaboration, 
merger, acquisition, or 
departmental consoli¬ 
dation. You don’t have to 
leave behind tools and 
applications you are 
comfortable with and in 
which you have invested 
time and training. 



graphically displays call relationships be¬ 
tween functions or files. This is a valuable 
aid in visualizing the operating structure of 
your program and identifying potential 
problems. You can interoperate Call Graph 
Browser with Debugger, allowing you to 
monitor graphically which source files or 
functions are executing at any time. 

Seeing the dynamic changes on the call 
graph as the program runs in Debugger is 
quite astonishing; it looks more like a 
video game than a CASE tool. Yet by ob¬ 
serving which functions .seem to run all 
the time, you can quickly identify which 
ones might benefit most 
from optimization efforts. 

This impressive interopera¬ 
tion can help you allocate 
programming efforts more 
efficiendy, saving extra steps 
in program development. 


Software Profiling 

To help further optimize program perfor¬ 
mance, the FUSE Profiler generates dy¬ 
namic run-time statistics on program exe¬ 
cution. Profiler displays graphs based on 
statistics from Unix tools like prof and 
pi xi e. You can view statistics on any lev¬ 
el of program organization, including files, 
functions—even individual in.structions. 
This lets you pinpoint which program ele¬ 
ments are slowing down the program and 
zero in on offending code. A few mouse- 
clicks load the source file for editing. You 
can then recompile the edited program and 
rerun Profiler, with some 
increase in performance 
expected. 

Distributed software de¬ 
velopment projects can so 
camouflage data and func¬ 
tion references that you 


might never unearth their source 
code. The FUSE Cross-Referencer 
exists specifically to root through pro¬ 
gram files for just such program 
items. You can construct very broad 
or very specific queries to find data 
and function declarations and refer¬ 
ences buried in program files. This 
can save a lot of time locating soft¬ 
ware objects across platforms. 

The nature of C-1-+ produces its 
own characteristic difficulties. The 
optional C++ Class Browser deals 
with one such difficulty by displaying 
C++ class hierarchies. You can quick¬ 
ly view base classes, derived class¬ 
es, members of each class, and other 
inheritance relationships. As usual, a 
few mou.se-clicks can load the source 
code in the Editor for modification. 
With team software development (or 
even single-programmer develop¬ 
ment), keeping C++ class definitions 
straight can prevent problems farther 
along in the development process. 

Graphical Unix 

Besides the DEC FUSE tools, Cohe¬ 
sionWorX offers a wide array of 
graphical Unix tools for mail, manu¬ 
al help, printing, shell, and other com¬ 
mon activities. All these tools also 
appear as desktop icons, and you need 
no knowledge of Unix syntax to use 
them. Each user has a personal tool¬ 
box in which to keep tools or cus¬ 
tomized versions of tools. 

New users needn’t abandon and 
unlearn all the tools and language- 
specific programs (e.g., compilers) 
they currently use. One of the most 
powerful features of CohesionWorX is its 
ability, with the optional EnCASE, to as¬ 
similate other tools into the desktop ob¬ 
ject paradigm. 

EnCASE includes tools, scripts, and 
templates to simplify the integration of 
tools into the CohesionWorX environment 
This can make existing tools that you are 
already comfortable with available across 
the network. The simplest level of inte¬ 
gration can be achieved without any pro¬ 
gramming at all, while the most in-depth 
integration may require the source code 
of the tool. You can specify a server for 
the tool, plus special activation and drag- 
and-drop behavior. 

In effect, this makes CohesionWorX a 
universal host to any third-party tools al¬ 
ready in use on a software development 
project. It helps protect company invest¬ 
ment in existing software development 


About the Company 


Digital Equipment Corp. 

146 Main St. 

Maynard, MA 01754 
(800) 3444825 
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WE'VE EXAGGERATED HOW MUCH 
CALCULATING POWER IS IN NEW IVIATHCAD PLUS S.O. 

BUT ONLY SLIGHTLY. 






It gives you more advanced 
math capability than ever before* It 
lets you tackle harder problems and 
solve even tougher equatiom. In short, 
it’s the most powerful, most advanced 
version of Mathcad" ever released. 

And that’s no exaggeration. More 
powerful than spreadsheets or calculators, 
easier chan programming languages, new 
Mathcad PLUS 5*0 gives engineers, scientists 
and educators more tools to do calculations 
with greater speed and ease. 

You get more functionality for computing 
derivatives and integrals, differential equations, advanced 
vector and matrix operations, statistical functions, curve 
fitting, and fast Fourier and wavelet transforms* You can 
choose from a wider range of symbolic capabilities, and 

graph in 2-D and 3'D 
polar, contour and para- 
metric plots. MathSoft’s 
Electronic Bcx^ks, based 
on the most popular ref- 
erence Kaoks, let you 
instantly cut and paste 
hundreds of formulas into your work. And with Mathcad 
PLUS Function Packs you can add even more remarkable 


calculating power in specific dis¬ 
ciplines like signal processing, data 
analysis, statistics and graphics. 

Plus, like its Mathcad predeces¬ 
sors, it’s as easy and intuitive as using a 
scratchpad. Simply enter equations in 
real math notation anywhere on Mathcad 
PLUS 5.0’s on-screen worksheet. Add text 
and graphics* Change variables and instantly 
update your work* Madraid PLUS 5,0 ailculates 
answers quickly and accurately, then prints your 
results in impressive, presentation-quality document* 
So cry Mathcad PLUS 5.0 today, and tomorrow 
yoiill Ix' ten times more productive. Well, maybe we’re 
exaggerating again* But only slightly. Mathcad PLUS 5.0 
is priced at just $299-r To order, or to receive even more 
information, call 1 -80Q-'967-5075 * Or mail or fax the 
coupon helow^ (Fax: 716-873'-0906). 

rPRE'E ivi Al>iCAD~ pLUs's.O INFORM AT lONKlf” I 

! For moTQ infonnation on Mathcad PLUS 5.0, mail or lax this coupon. i 

1 AD7A7 ! 

j Nuntt: Tirk- 

I CimfKtiiy 
I AiUrCSK 

I Clry 
■ Stale 


Ciiutitry ITitiini 


Mathcad PLUS 5,0'5 lets 

you eosih combmt! ten and grcijjhics. 


Circle 108 on Inquiry Card. 

MathSofi, Inc. F.O. Bok (018, Qutibridgr, MA 02142. 1519 USA • PbcjtH:: 1-800-967.5075* Fa*; 716-873-0906 • MathStift Europe, P-0. Bfj* 58. Livmgsti^n, UK n^54 7AE 
Phmc; ■l■44-506,460.3?3 • bK; +44.5Cter4kl374© 1994 MattiSfifi:, lr>c. TM and® skjnily inaiiLjl^cELirer’s trademark rcj^LScecttl iKhk-tEiark respecciveby. ^Dealer price may vary. 
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Save Disk Space 


PKZIP version 2.0 


PC WORLD 



* 

PKWARE introduces the next generation of Its award 
winning compression utility. PKZ[P2*0 yields greater 
performance levels than achieved with previous releases 
of the software* PKZIP compresses and archives files* 
This saves dish space and reduces file transfer time. 



WORLD CLASS 
AWARD 


Software developers] You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaljer executables. You can 
distribute your software in a compressed form 
with PKLITE Professional.* PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs* 



PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%, The operation of 
PKLITE is transparent all you will notice is more available disk space! 



r YOUK AppliGation 

The FKWARE Data Compression Library ' 
allows you to incorporate data 
compression technology into your 
soRwarc applicaLions. The application 
program controls ail the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly* The routines can be used with many popular DOS Janguages* A 
Windows DLL and an OS/2 32-bii version is itlsa availablei 



9025 nti>eerwood; Drive ’: BrowrT! Deen Wl 53223-2437 
~(4I4) 354-8699 I'ax (414) 354-8559 


FTIWARTi Dati} Coniprcsskm LfTiraiy For DOS S275 F'KWAKL: Data Cpmpres'slon IJbrary for OS/2 
PnWARC Dala Compre^ssion l.tbraiy DU. for Windows $350 
m2 IP $47*00 PKUTe $46.00 miOi: $ 146.00 

Please acid $5*00 Sa^h J^r fsackatip lit Uio ar <:ariada* $1 1.25 (5vcrsc4s, 
WiscuFisici fesklerils add appropriate stale; sales tax county sales tax.. 

V^sa and no COD ordera. 


New York at PC Expo, booth ^471-73 

BY7S4 


cools and training. Also, as your needs 
change and you acquire new software, En- 
CASE accommodates the changes dy¬ 
namically. Several vendors have already 
prepared EnC ASE versions of their report¬ 
writing and project management software 
for Cohesion WorX. 

An Emerging Standard 

CohesionWorX supports standards, in¬ 
cluding operating-system and environment 
standards OSF (Open Software Founda¬ 
tion) Motif, Posix, X/Opon, OSF DCE, 
and SPECl 170; ANSI X3H6 messaging 
specification; OMG (Object Management 
Group) CORB A messaging standard; and 
CDIF (Compound Document Interchange 
Format) and ECMA (European Computer 
Manufacturers Association) PCTE (Port¬ 
able Common Tool Environment) stan¬ 
dards. Government standards like MIL- 
STD-973 and DOD-STD-2167A are also 
supported. 

An outgrowth of DEC'S ASD/SEE 
(Aerospace-Defen se/S y stem Eng i nee ring 
Environment) work for the F-22 program, 
CohesionWorX provides an ideal envi¬ 
ronment for aerospace and defense-related 
software development and maintenance. 
DEC’S future plans for CohesionWorX in¬ 
clude support for other popular Unix and 
non-Unix platforms. Besides being a stand¬ 
alone software development solution, Co¬ 
hesionWorX also represents the founda¬ 
tion for dec's CohesionWorX Team/ 
SEE: a complete process management so¬ 
lution for managing the full lifestyle of 
medium- or large-scale software projects. 

CohesionWorX is a heavyweight com¬ 
petitor of other Unix software develop- 
menl tools, such as HP's SoftBench and 
Sun Microsystems' SparcWorks. iLs built- 
in support of heterogeneous networks is 
unique among comparable tools. Because 
of its consistent graphical interface, broad 
suite of included tools, ability to integrate 
third-party tools easily, and cross-platform 
power, CohesionWorX is a complete so¬ 
lution—and the emerging standard—in 
Unix software development. It's a solu¬ 
tion you can stick with through every stage 
of software development ■ 


Edmund X. DeJesus has a Ph.D. in physics and 
has been a professional programmer for over !5 
years. He has worked for IBM and MIT Uncoln 
Lahoratoty and has taught at Boston University 
and Middle Tennessee State University. As a com¬ 
puter consultant, technical writer^ and course de¬ 
veloper in the Boston area, he has participated in 
early testing of DEC^s CohesionWorX. You can 
reach him on the Internet at 7076l,2303@cam- 
puserve.com or on BIX c/o editors. '* 
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Power Workstation at a Pentium Price 

HP’s 712/60 uses Innovative herd were peolce^in^ end the sui^ersceler 
PA-7100LC CPU to eohieve e low-eost^ hi^h-iiertormenee Unix: woricstetion 



BEN SMITH 

a n the outside, the Hewlett’ 
Packard 9000 Series 700 Mod¬ 
el 712/60 looks like one of 
HP’s Apollo workstations. The S3995 
price tag tells you it isn’t. This shocking¬ 
ly low price is for a complete .stand-alone 
system with a 15-inch 1024- by 768-pixel 
color display, built-in 8-bit graphics, 16 
MB of RAM, and a 260-MB hard drive. 
The Model 712/60 sacrifices neither per¬ 
formance nor usability to achieve its low 
price; the key is packaging and HP’s new 
PA-71 OOLC processor. The unit I tested 
sells for $7680 and came with 64 MB of 
RAM, a 2(kinch color monitor, and a 260- 
MB hard drive. 

My first impression of a Unix worksta¬ 
tion’s performance typically comes from 
the response of the user interface: How 
fast do applications launch and windows 
move? This subjective appraisal of work¬ 
station performance correlates well with 
my enjoyment of a system. Even on the 
20-inch 1280- by 1024-pixel display that 
came with the reviewed unit, the Model 
712/60’s graphics system is remarkably 
fast. The system provides great graphics 
performance even with HP-VUE, HP’s el¬ 
egant yet resource-demanding Motif-based 
window and session manager. 

The BYTE benchmarks proved that the 
Model 712/60’s performance is good by 
more than just subjective measures, but 
the tests bring a few surprises as well (see 
the table "Performance Results”). The 
string sort is unexpectedly stow, probably 
due to the extra work required to manipu¬ 
late data that is not aligned on even word 
boundaries. 

Workstation Usability 

When so many new Unix workstations re¬ 
quire a minimum of 32 MB of RAM and a 
500-MB hard drive, it might seem unlike¬ 
ly that a system with only half that much 
memory and disk capacity would be useful, 
or even usable. However, HP has created 
a reduced version of its HP-UX operating 
system, called Desktop/UX* for its new 
entry systems. The 260-MB hard drive 
holds the entire operating system plu.s the 
required swap space and still has more 


than 100 MB left over for data 
and applications. Deskiop/UX 
is still an XPG4 certified ver¬ 
sion of HP’s most recent re¬ 
lease of Unix, HP-UX 9.03. 

What’s missing? Desktop/ 

UX includes a Posix C com¬ 
piler, bul not the ANSI com¬ 
piler. It provides HP’s on-line 
hypertext-based workstation 
documentation, but not the full 
Unix fTian pages or any text- 
processing utilities. Appropri¬ 
ately omitted are many system 
accounting, development, and 
management systems that are 
applicable only to servers. 

Desktop/UX is all that most 
nontechnical workstation users 
require for applications like fi¬ 
nancial trading, customer ser¬ 
vice, and document manage¬ 
ment, AppUcalions developers, 
image mtmipulators, engineers, 
and other more technical users will want 
more resources and the full-blown Run¬ 
time/UX, For these more demanding uses, 
the Model 712/60 can enclose as much a.s 
128 MB of RAM and 1 GB of disk capac¬ 
ity. (Local external drives can take mass 
storage all the way up to 14 GB.) 

HP-VUE has always been one of the 
more appealing and worthwhile window 
managers, and the new HP-VUE 3.0 de¬ 
sign is even more attractive and intuitive. 
You can now drag any icon from the file 
manager to the background of any of the 
work spaces, and it will stick to that work 
area. Modifying HP-VUE’s control bar 
(what HP calls the/ronf pane!) still re¬ 
quires that you edit a configuration file, 
but HP now documents the process clear¬ 
ly and completely in the help viewer. 

Perhaps the most important improve¬ 
ment in usability for nontechnical work¬ 
station users concerns a small button on 
the front of the system—the power switch. 
When you push the switch in, the system 
boots; let it out with another push, and the 
system goes through an orderly shutdown. 
The Mode! 712/60 may not be the first 
system to have such a button, but I he fea¬ 
ture should be emulated on all low-end 
Unix systems. 


Despite its sanpierty and kiw post, HP made the 
T12/S0 easier to use tor business useis. The power 
button starts an orderly stiiitdewn, tor example. The 
user interlace {VUEt contnd bar is intuitive and easif to 
configure. 

Lnskie Look 

If it wasn’t for HP’s reputation for building 
durable systems, I would have questioned 
what I found when 1 first opened up the 
712/60 (see the photo on page 165). But a 
little thought and analysis overrode any 
doubt that this machine is robust. 

My first reaction was that someone for¬ 
got to remove the packing material from 
the disk drives. The drives are mounted in 
plastic foam, and it first appears that only 
a single spring-metal clip holds them in 
place. In fact, the whole interlocking stme- 
ture of the workstation’s case keys them to 
stay snugly in position. Not only is this a 
no-tools maintenance design like those 
found in Silicon Graphics’ workstations, it 
is also simple and inexpensive. 

The next items to catch my attention 
were the power supply and fan, which are 
encased in plastic, not sheet metal. Be¬ 
cause of the low power requirements of 
this PA-7 lOOLC-based system (with a 
maximum power output of 70 W), the 
power supply can be small, and it therefore 
generates only a tiny amount of heat. Tlie 
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Power Workstation at a Pentium Price 


PERFORMANCE RESULTS 

BYTE’s benchmarks are Indexed. For the Unix bench¬ 
marks, a Sun SparcStation l-i- with 16 MB of RAM run¬ 
ning SunSoft 4.3 = 1. For the BYTE portable bench¬ 
marks, the baseline system is a 66-IVIHz 486DX2 PC. 
The 712/60 does very well on the Unix benchmarks, but 
it doesn't show up well on the simple string-sort test in 
the portable benchmarks. This is probably due to the ex¬ 
tra work required to manipulate data that is not aligned 
on even word boundaries. 

TIST 

INDEX 

Unix benchmarks 


Arithmetic (type = double) 

4.4 

Dhrystone 2 without register variables 

2.3 

Exect throughput 

4.3 

File copy {30 seconds) 

15.3 

Pipe-based context switching 

1.0 

Shell scripts (eight concurrent) 

3.2 

Portable benchmarks 


Numeric sort 

1.72 

String sort 

0.52 

Bit map 

2,33 

Integer math 

1.14 

Floating-point emulation 

3.59 

Simple FPU 

2.86 

Transcendentat FPU 

3,66 

Overall Integer index 

1.54 

Overall FPU index 

3.25 


small fan is nearly inaudible. 

What you might not notice right away is 
the diminutive CPU board. Clipped into 
place by spring plastic tabs extending up 
from the chassis base, the 11- by 5-inch 
motherboard appears less complex and so¬ 
phisticated than most PC peripheral boards. 
But, as with many highly evolved designs, 
simplicity is the hallmark of quality and 
doesn't represent a lack of sophistication. 


Nothing in this system is more 
sophisticated than its processor, 
HP’s PA-71CX)LC is a low-power, 
loW“COst RISC design with float¬ 
ing-point and integer processors 
integrated in the same chip. This 
32-bit RISC processor has the 
clever ability to split 32-bit words 
into two 16-bit operations when 
appropriate. Since the PA-71OOLC 
has two ALUs, partial word op¬ 
erations. such as in MPEG and 
JPEG compression and decom¬ 
pression, run nearly twice as fast 
as they do with processors that 
have a single ALU. 

The Model 712/60 runs its PA- 
71 OOLC at 60 MHz and uses an 
external 64-KB direct-mapped 
cache for both instructions and 
data* The cache can communicate 
with the CPU at up to 400 M Bps 
over the 64-bii-wide bus. 

Color Recovery 

Also clever is the 
way the 8-bii col¬ 
or graphics .sys¬ 
tem handles 24-bit graph¬ 
ics. It uses hardware 
dithering that looks for all 
the world tike true 24-bit 
color. HP calls it Color 
Recovery. 

A special device driver 
(software) takes the 24-bit 
color data from the appli¬ 
cation program and en¬ 


codes it in a special 8-bit format that a 
hardware decoder can use for its color cal¬ 
culations. Col or-map corrections, edge de¬ 
tection, gamma correction, and precision 
floating-point operations are all carried 
out in the digital signal processor-1 ike 
ASIC (application-specific IC) that HP de¬ 
signed for this purpose. 

On close inspection, you can see that 
the 24-bit color emulation is more like 
antialiasing than the conventional ditty- 
dot dithering that you might find on an 8- 
bit-color Silicon Graphics workstation. 
Color Recovery doesnT work with just 
any application; low-level Xlib-based ap¬ 
plications that require 24-bit color will 
have to be reworked. However, applica¬ 
tions using most 3-D APIs need only be 
written to use a 24-bit true-color model. 
This implies that the Color Recovery pro¬ 
cess probably doesn't offer much for 24-bit 
2-D applications, such as photo manipu¬ 
lation and video. 

The array of connectors at the back of 
the Model 712/60 contains 
a full complement of ex¬ 
ternal ports: parallel, asyn¬ 
chronous serial (a 16550A 
UART 1 universal asyn¬ 
chronous receiver/Iran s- 
mitterl capable of 460.8 
Kbps), both twisted-pair 
and AUl (attachment unit 
interface) Ethernet con¬ 
nectors, and SCSI-2 (Alt- 
1 50-pin high density), as 
well as audio in and audio 
out. The keyboard and 



ROMDISK 


For PCMCIA Products circle 79, 

OTHER Products circle 80 on Inquiry card. 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 

• High performance and low cost models available 
•Flash, EPROM and battery-backed SRAM 

technologies. Capacities from 180Kto 14MB 
•Dual drive and hard drive emulation support 
•8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

•Use PCMCIA cards in your desktop or 
embedded PC system 
•Internal model fils in drive bay 
•Dual socket 8 l external models available 
•Support for all types of memory, 

I/O cards and Type III hard drives 
•DOS & Windows compatible drivers included 



PC CsrdShark 
PCMCiA Carddrive 


High Capacity DIMM Drive 

■ Expandable 16 to 512MB. 51 / 4 ” or 
desktop models. Fast SCSI-2, SIMM 
module based, .1msec access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op¬ 
erating sytems. Solid state reliability. 
Applications; Embedded 
Systems, Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


CURTIS, INC. Industry leader in Disk Emulation Products 

418 W. County Rd. D« St. Paul, MN 55112 • 612/631-9512 • FAX 612/631-9508 
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Only One Of The 
Leading Monitor Companies 
Makes Only Monitors. 




That’s one reason we’re the choice of the pros. 


So, what’s the big deal about just 
making monitors? It’s called picking 
one thing and doing it right. 

That singular focus helped CTX 
leap into color monitor leadership. 

Remarkably, now every 15 seconds 
someone in the U.S. buys a CTX moni¬ 
tor. That’s more monitors than sold 
under household names like NEC, 

IBM, Sony, Samsung, and Mitsubishi.* 

Unlike our more &mous colleagues, we don’t mess around 
with cars, radios, or toasters. We just make great monitors. 
All built around the clock in our ISO-9000-certified factories. 

CTX multifrequency monitors offer all the features like flat 
square tubes. Anti-glare screens. Wide PC and Mac compati¬ 
bility. Low radiation and energy-saver models. 


All come complete with a new two- 
year warranty and very affordable prices. 

We even have new outrageous LCD 
color monitors. 

But don’t take our word for it. Ask 
the systems integrators and high-end 
resellers who buy them and put systems 
together for a living: 

Their livelihood depends on repeat 
business. So they only resell equipment 
that offers exceptional performance, value, and reliabilily. From 
companies they can rely on for quick service and local support. 

That’s why they buy more CTX monitors than any other kind. 

For more information, call the CTX branch office in your 
area. Insist on the monitor brand the pros demand. From the 
company that doesn’t make TVs or toys. 


CTX GREEN MONITOR FEATURE SUMMARY 

MODEL 

6468GM 

M61GM 

1462GM 

1562GM 

1S6SGM 

178SGM 

17B5GM 

sue 

14* 

14’ 

14’ 

15’ 

15* 

17’ 

ir 

DotPttchImm) 

OiS 

028 

026 

028 

028 

027 

0.28 

Hor.Fraq.(KHz) 

30-36 

30-50 

3062 

3062 

3065 

30-65 

3065 

1600X1280NI 

— 

— 

— 

— 

— 

— 

YesjSOHz) 

1280 X1024 Nl 

— 

— 

— 

— 

Vh8(B0Hz} 

\ta«iOHz) 

ybs(75Hz) 

1024 x 768 Ni 

87HZ/I 

60Hzd« 

75HZ/NI 

75HZ/NI 

TSHzMI 

TSHzAll 

75HI/NI 

MacCompatIMity 

- 

— 

Yas 

Yat 

Yas 

Yas 

Yas 

Rat Square 

— 

— 

- 

Yas 

>/n 

Yas 

Yas 

Color Maloh 

— 

— 

— 

— 

— 

Yas 

Yas 

DigiMConIrola 

- 

— 

- 

— 


Yas 

Yas 

MPM4Q06e4M 

Mas 


Mas 

Yas 

Ybs 

Yas 

Yas 

Power Savfnga 

<30W 

<30W 

<30W 

<30W 

<5W 

<5W 

<5W 


CTX 


We just make great monitors. 



USA Headquarters 20530 Earlgate Street, Walnut, CA 91789,909*595^146, Fax 909-595-6293 Technical Support 1-800-688-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter Blvd., 
Norcross, GA 30071,404-7298909, Fax 404-7298806 Eastern Region 481 Edward Ross Drive, Elmwood Park. Nj 07407,201-797-6800, Fax 201-797-7604 Midwestern Region 500 Park Bkrd.. Ste. 295C 
Itasca. IL 60143,708-2850202, Fax 708-2850212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carronton, TX 75006,214-416-9610, Fax 214-245-7447 

*Based on ofBdal 1993 Monitrak U8. monitor sales research. G1994 CIX Intemahonal, Inc. All brand names are trademarks or registered trademarks of their respective owners. 

The ENERGY STAR™ emblem does not represent EPA endorsement of any product or service. 
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REVOLUTIONARY MULTIMEDIA SOFTWARE 


RIO • THE HEART OF THE MULTIMEDIA CREATION COLLECTION 


Tbe gnipbics and iUu^tvatiou program known for its POWERFUL bigiy-end capatytUties jmt got betti^r 
The new RIO acbhms FAST scrmn rmiraw and addresses large color palettes witboul the need for high 
priced video cards. Now we^^e made /TEASY to express y^mr creative whims and visions using intaitivi 
tools and hundreds of PostScript fonts. When yaidve finished yfonr masterpiece, you can output to many 
popular file formats. The revolutionary RIO is at tbe heart of a feature rich MULTIMEDIA collection 
that imiudes Panorama and RIO Animator. SEE FOR YOURSELF- Tri* the new _ 


RIO FREE/or thirty days, tfyou are not totally convinced of its value, simply ivturn 


it Keep it and well bill your credit card or your company purchase order S99. This 
spectacular FREE OFFER is limited to the first SOMOO responses-so ACT NOW. 


Outside the U.S* and Canada, call 404-815-553T 


AT&T 
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Using law-cost matertals such us the foam sandwich 
dbk fnoiint, the Model 712/60 loohs as though 
designed by a lay manufaclurer. However, HP 
maintains its leiHitatlini for bufiding durable 
equh>nw"t This bn^ cheap engnieefing; it's good 
engineering. 

mouse pom are AT piug-compaiii>le. 

As options, you can add a second mon¬ 
itor, a second serial port, a second network 
interface, and a PC-compatible 3'/i-inch 
floppy drive. (SoftWindows and many 
Wabi-based applications are also avail¬ 
able for further PC compatibility.) What 
you do not see in the Model 712/60 that 
you would find in HP’s Model 715 work¬ 
station are EISA slots for upgrading. There 
is, however, plenty of space in the cabi¬ 
net for a larger CPU board. 

Not Just Another Workstation 

You can purchase a Pentium-based PC for 
roughly the same price as this entry-level 
HP workstation. Open that PC, and you 
will find a large motherboard cluttered 
with cables and metal mounting brackets 
and bristling with peripheral cards. You 
can purchase a Unix license or install 
Linux {the freely available Unix clone) on 
your Pentium. However, you wonT end 
up with half the quality and stability 
of the HP Model 712/60, with its mature 
and up-io-daie version of Unix, its X 
Window System, and the HP-VUE user 
interface. 

With an increasing number of corpo¬ 
rate buyers now considering RISC-based 
workstations instead of Pentium systems, 
HP is offering a viable alternative. Using 
its powerful, low-cost PA-7100LC CPU, 
innovative package engineering, and in¬ 
telligent usability features, HP has deliv¬ 
ered an outstanding entrant to the low-end 
workstation market. ■ 


Ben Smith Is a BYTE testing editor and is the 
author o/Unix Step-by-Step {Hayden Books. 
/990). He can be contacted on the Internet at ben 
@bytepb.hytex'om or on BIX as **bensmith ." 



"I WANT TO JUMP 
YOUR DISKS!" 


ASK ANfjUS //•wANGOss 


The World's First 
Computer Advice Column 


Angus Baby, 

I WANT you! Ever since 
your column first ap¬ 
peared, I've spent hours 
digitizing your GUI little 
image. I can' t get you 
out of my RAM. I'm a 
liberated Power PC ready 
to reveal my codes and 
RISC it all with you I 
I've got a screen that 
could launch a thousand 
MIPS and a set of ports 
ready for your dangling 
peripherals, I practise 
safe networking and only 
interface with name brand 
boxes so I'm virus free, 
Angus, I want to juirp your 
disks! I'm reat^ for you, 
floppy or hard. Tell me 
there's a chance. 

Yearning 

Dear Yearning: 

No comment ...this is hardly the 
forum for such advances. By the 
way, what's your Internet 
address? 

Ak^s 

Dear Angus, 

I'm a human. I read youx 
column regularly and am 
impressed. Tell me, what's 
the best way to make a 
small fortune in the '90s? 

Wang Reseller 

Dear Reseller: 

Start with a large one! 


Dear Angus, 

I am desperate. I can no 
longer face the agony of 
giving birth to a new 
application. The last 
one saw me in labor for 
16 months- Isn't that 
stretching things 
too far? 

Depressed, 

Dear Depressed: 

The only thing being stretched here 
IS credibility! There's no need to be 
in hard labor for anywhere near that 
time. Prompt your developer to 
load you with ANGOSS RAD, This 
Rapid Application Development 
system makes delivery a breeze. In 
fad, in a U.S. research report, 
ANGOSS RAD is hailed as 
"unparalleled on any platform", 

A Cross-platform, DOS and UNIX 
(Intel, RISC & Sparc) 

Develop on any platform, move 
to another without the need to 
recompile 

A Enterprise-wide User/Systems 
Management functions included 

Cheer up and call me when you're 
free for a byte. 


Ak^us A/V^ifs 

But a computer perpleced witti a processliig piottlem? Command liim oc her to write 'ASK AHGUS'. 
c/i ANGOSS SittHiic Imtiiiliiiil Liiittd. AOO Kill Strtit Wi!!. Siitt !DI. Itiiiie. Ciiidi. MOV UO. 
1 mmm [ (AiEiiij'Oon. 

ANGOSSS D 11 mil 11 Availslile u DOS/LAN and nuiiBraui UNIX pUlfarms. 

Circle 172 on Inouirv Card. 






















BYTE's Mac Programmer's Cookbook 

by Rob Temell Includes One 3.5-Inch Disk 

$29.95 

ISBN: 0-07-882062-6 



BYTE's Windows 

Programmer’s 

Cookbook 

by L John Ribar 
Includes One 
CD-ROM Disk 

$34.95 

ISBN: 0-07-882037^5 


GVTE 


1 

ifcinjiifnrv's 


BYTE's DOS 

Programmer's 

Cookbook 

by Craig Menefee, 
Lenny Bailes and 
Nick Ants 
Includes One 
CD-ROM Disk 
$34.95 

ISBN: 0-07-882048-0 


Secret 

Recipes 

FOR THE SERIOUS 

CODE CHEF 


No longer underground,„the best-kept 
secrets and profound programming tips 
have been liberated! You'll find them all 
in the new BYTE Programmer's 
Cookbook series - the hottest hacks, 
facts, and tricks for veterans and 
rookies alike* These books are 
accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 
tools you'll relish. 



Programmer’s 

Cookbook 

by Kathy Ivens and 
Bruce Ha]lberg 
includes One 
CD-ROM Disk 

$34.95 

ISBN: 0-07-882039-1 


to CD-ROM 

by Michael Nadeau 
Includes One 
CD-ROM Disk 
$39.95 

ISBN: 0-07-88 1 982-2 


Available now at your local book and computer 
stores or call 1.800*822*8158 any time* Mention 
key code SF74BYL and use your American 
EKpress, VISA, Discover, or Mastercard* 



Get Answers - Get Osborne 
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AT NATIONWIDE STORES: 


BYTE/Osborne Books are Available 
at the Following Locations 



Barnes & Noble BookStar 

Borders Elek Tek 

Micro Center Super Crown 

Taylors Waldenbooks 


; ALABAMA 

I Madison 

1 Madison Books and Compuccrs 
I ALASKA 
, Anchorage 
I Alaska News Agency 

I CALIFORNU 

I Berkei^ 

> Cody's Books 
[ Capitoia 
\ Capitoia Book Cafe 
I Carlsbad 

Computer Books 4 Less 
^ Cupertino 
I Stacey's Bookstore 
I Davis 

I UC DavLs Bookstore 
I Irvine 

I Irvine Scientific and Teclinical Books 
I La Jolla 

I UC San Diego Bookstore 
\ Larkspur 

I A Clean Well Lighted Place for Books 
I Los Angeles 
j UCLA Bookstore 

I Univ. of Southern California Bookstore 
. Ontario 

t Pomona Valley News Agency 
I Palo Alto 

I Printers Inc Bookstore 
I Pasadena 
' Caltech Bookstore 
I San Francisco 

' San Francisco State Univ. Bookstore 

( San Jose 

Computer Literacy Bookshop 
I San Luis Obispo 
f El Corral Bookstore 
J Santa Barbara 
I UC Santa Barbara Bookstore 

I Stanford 
[ Stanford. Bookstore 

I COLORADO 

, Denver 

I The Tattered Cover 
I Longmont 
‘ United Techbook Co. 


DISTRICT OF COLUMBIA 

Washington^ D.C. 

Reiter's Scientific & Technical Books 

GEORGIA 

Atlanta 

Oxford Bookstore 

HAWAU 

Honolulu 

Honolulu Book Shops Ltd, 

ILLINOIS 

Champaign 
T I S Bookstore 
Chicago 

University of Chicago Bookstore 
Naperville 
Books &: Bytes 
Rockford 
Media Play 

MAINE 

Bangor 

Magazines Inc. 

MASSACHUSETTS 

Boston 

Boston University Bookstore 
Waters tone s Booksellers 
Burlinpon 
SoftPro 
Cambridge 
Harvard COOP 
MIT Coop 
New Bedford 
Bay Colony News 
Watertoum 
Words Worth 
Westborough 
The Open Book 

NEBRASKA 

Lincoln 

Nebraska Bookstore 

NEW HAMPSHIRE 

Contoocaok 
Yankee Book Peddler 

NEW JERSEY 

Newark 

Newark Book Center 
Princeton 

Princeton University Store 


NEW MEXICO 

Albuquerque 
Page One 

NEW YORK 

Ithaca 

Cornell University Campus Store 

New York City 

Coliseum Books 

Computer Book Works 

Mount Sinai Bookstore 

Nevir York University Bookstore 

Rochester 

Total Information 
Syracuse 

Orange Student Bookstore 

OHIO 

Beachwood 
Wit 6c Wisdom 
Dayton 

Books and Company 

OREGON 

Portland 

Conant & Conant Booksellers 
Powells Books 

PENNSYLVANIA 

Bethlehem 

Lehigh University Bookstore 
Af ontgomeryviile 
Atlantic Book Shop 
Philadelphia 

University of Pennsylvania Bookstore 

TEXAS 

Austin 

University Co-op Society 
Dallas 

Taylor's Ltd, 

WASHINGTON 

Seaule 

University of Washington Bookstore 

WISCONSIN 

Madison 

University of Wisconsin Bookstore 
Milwaukee 

Harry W. Schwartz Bookstop 



Get Answers - Get Osborne 
For Accuracy, Qualir>' and Value 















HANDS-ON TESTING 
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Is faster better even when standards are in flux? 

We stress-test 26 high-speed nriodenns to identify the best 
for today’s business applications 

HELEN E. HOLZBAUR 

*■ 

he more characters per second your modem can transmit, the smaller your telephone bill will be* 
This month, we tested 26 modems that can shave communications costs by operating at speeds 
faster than the current CCITT V.32bis standard of 14.4 Kbps. 

Fourteen of the modems anticipate the V.34 standard for 28.8-Kbps communication* The for¬ 
mal standard is exp)ected to be announced around the time this issue reaches you. (For convenience, 
this report refers to the 28.8-Kbps modems as V.34, even though the standard isn't finalized 
and they cannot be considered “official” V.34 products.) The remaining 12 modems employ 19.2-Kbps 
communication, known as V.32terbo, which is a de facto high-speed communications standard that has 
been promoted by AT&T as an upgrade to V32bis* 

Why should you consider nonstandard modems? These high-speed modems excel when you can match like 

products at both ends of 
your communications link* 
When connected in this way, 
modem interoperability is 
not an issue, so the higher 
speeds of either 19*2 or 28*8 
Kbps translate directly into 
cost savings* 

What’s more, in both mo¬ 
dem classes, many vendors 
promise free or inexpensive 
upgrades to the new stan¬ 
dard when it’s officially an¬ 
nounced (see the “Roll Call” 
on page 178). Falling prices 
are an added incentive for 
buying a high-speed mo¬ 
dem* In our last Lab Report 
on modems (“V*32 or Bet¬ 
ter: 69 Modems,” July 1993 


How to use this guide 


For both V.34 and V.32tert)o modems, we 
have selected the best overall (which 
considers both data and fax performance), 


the best low-cost model, and the best 
modem for data-only applications. 


Measured in bytes 
per second. Higher 
numbers indicate 
faster performance. 



The percentage of 
modems the test 
modem successfully 
communicated with 
at speeds faster 
than 14.4 Kbps. 


Measured in bytes 
per second. This is 
the average 
throughput over six 
si mu fated telephone 
lines with varying 
degrees af 
impairments. 


A rating based on the 
completeness of 
each modem's set of 
features. 


A rating of how easy 
the modem is to 
install and operate. 


The DTE [data 
terminal equipment) 
rate is the maximum 
speed at which the 
modem can receive 
data. 
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Modems, Inside and Out 


IKTEitFACC 

The hey to how easy a 

modem b to use, Se sure 

status Tigltts are clearly 

lllumhiaied and that their 

labeb are easiily 

understood. 



PftOM 



Thb Iwlds modem software and, depending on 
the ohip set used in a partioitaf modem, oan 
be used for upgrading perforntauce. See tiie 
“Rofl Call” for a listing of which modems can 
be altered wia PROM replacement to support 
the V^34 sfandard when it is finalized. 


RAM 

Modems hni^hy use 4 KB or less, 
but modems with larger amouitts 
le^, the Hayes Chitima 28BOO 
V.FC + Fax with 16 KB} speed data 
compression for faster overall 
periofmance. 


CPU 

The chip responsible 
for processing 
commands and 


SERIAL PORT ^ 

A I6C5SO high-speed buffered HART 
[univetsal asyndiratious receber/lraitsmHlerl 


V34 mndefiis;. Some, ncludii^ Boca’s V.FasI 
Class ExteinaJ Bocamodem, come bundled 
with a 16CS50 serial card. 


EVTE 


V.34 

Hares Optima 
28800 V.FC +Fax 

This 28.8-Kbps modem 
was the fastest one we 
tested for both one- and 
twoway data transfers, it 
offers a large (16 KB) 
diction aiy; the largest we 
saw, to boost data- 
compressEon speed. The 
modem also comes with 
an acceterator card to 
enable your computer to 
send data to the modem at 
a maximum of 230.4 
Kbps. The modem es easy 
to set up. and the clearly 
marked status lights on Its 
front pan el show the 
status of data receiving 
and transmitting 
operations. 

PAGE 170 

V.3ZTERBO 

ZypcomZ32t-SX 

GMng the top speed 
performance among the 
19.2 Kbps modems, the 
Zypcom Z32t SX posted 
one- and two-way speeds 
that were virtually 
indistinguishable. Its ability 
to handle our collection of 
impaired lines pul it at the 
top in these rankings as 
well. The modem supports 
spoofing and leased lines, 
which makes it a good 
choice for some mainframe 
environments. The status 
lights and reset switch are 
cteverly located on the side 
of the modem, so you 
don’t have to reach into a 
handful of cables to reset 
the modem. 

PAGE 175 


BEST 


BYTE), the average price for a 14.4-Kbps modem was 
$532. The V, 32terbo average in this report is $452. An 
even bigger difference can be seen on the high end. Last 
year, 28,8-Kbps modems averaged $955; this year, you 
can buy one for an average of $580, 

Tf you need to communicate with customers or elec¬ 
tronic services that use 9600-bps or 14,4-Kbps modems, 
all the modems that we tested in this report are designed 
to drop back to the slower speeds. Also, all but four 
modems in our sample offer 9600-bps or 14,4-Kbps fax 
capability. To help decide whether you should choose a 
V.34 or V.32terbo modem, look at the text box “V.34 


\fersus V,32terbo” on page 170, 

To judge the best modems in each class, we measured 
their performance when sending files in one direction 
over a “normal’" telephone line, as well as their ability to 
simultaneously transmit and receive over the same line. 
We also measured throughput over six different types of 
unstable lines (e.g., those that use satellite links) to see 
which modems could operate at high speeds in harsh, 
real-world conditions. 

The ability to connect with other modems and fax 
machines rounded out our performance testing. Overall, 
each modem withstood about 10 hours of testing. 


ILLUSTRATIONS: BRUCE SANDERS » 1994 
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V.34 MODEMS 


V.34 VERSUS V.32TERBO 

While standards continue to be worhed out for h^-speed modems, their potential ben¬ 
efits are dear. Faster transmission times mean direct cost savings if you regulaily trans¬ 
mit data via modems. What payback can you expect from high-speed modems? One 
way to gauge this is to compare sample costs when sending a large file at the speed 
of the fastest V.34 and V.32terbo modems we tested. A 1-MB file sent from New 
York to San Francisco at 7400 bytes per second (the tested speed of the Hayes Op¬ 
tima V.34 modem) takes approximately 2 minutes, 25 seconds. At a telephone rate of 
$1 a minute, the transmission costs $2.25. The same call at 4600 bytes per second 
(achieved by Zypcom’s Z32t-SX V.32terbo modem) would cost $3.60. 

Does this mean you should automatically choose the faster technol<^? In a year, 
the answer to this may be an unequivocal ‘^yes,” but until the V.34 standard is for¬ 
malized, you should make your modem choice cautiously. 

V.32terbo represents a relatively simple change to the V.32bis (14.4 Kbps) stan¬ 
dard, and, as such, V.32terbo may best be viewed as an enhancement to V.32bis 
rather tlkaii as a conipetitur to V.34. 

V.34 is a more radical change than V.32terbo, and it attempts to push modem 
speeds to their practical limits on voice-band lines. Besides speed, V.34 is innovative 
in its ability to ‘'probe the channel,’' or select the best techniques for optimum per¬ 
formance along the telephone line. 

In our throughput tests over clean and impaired lines, we saw more consistent 
performance from the V.32terbo modems. By contrast, the V.34 modems we tested 
seemed a bit “green.” They often required firmware updates or undocumented escape- 
code patches to coax them through our tests. 

Many companies selling V.34 modems claim ui^adability to the formal standard. 
This could range from a minor firmware code revision to a major board replacement. 

Once V.34 is adopted, V.32terbo may survive by occupying a price point below 
the 28.8-Kbps products. Until then, V.34 may be the best choice for applications 
where you control both sides of the connection. When you control only one side, your 
best bets are probably a V.32terbo modem or a tried-and-true V.32bis modem. 


anostmT ‘ imismm 

HjawcH HHtt (By sbow) custs-- 


V.34 28.8 Kbps $580 7413.4 $2.25 

Comments: Fast, but firmware remains '‘green." Standard promises innovations beyond raw 
speed. Ease for upgrading to formal V.34 standard is a question mark. 

V.32terbo 19.2 Kbps $452 4618.1 $3.60 

Comments: Slower, but more reliable in current incarnation, thanks to protocol existing for 
almost two years. Firmware is established, and test sample showed few bugs. 

' Based on fastest modems in our performance tests. 

• Based on 1-MB file with phone rates at $1 per minute. 


I f you use long-distance telephone 
lines to set up network bridges, 
remotely control PCs, or access 
leased lines, you should consider 
one of these 28.8-Kbps modems. Un¬ 
der the best conditions, when com¬ 
munications links are unimpaired and 
when modems on both ends of the 
line can talk to each other at 28.8 
Kbps, this setup translates directly 
into lower telephone charges. 

However, until V.34 is formalized 
and widely implemented, there is no 
guarantee that two of today’s V.34 
modems will be able to communicate 
at their highest speed. In fact, our in¬ 
teroperability tests show that V.34 
modems sometimes have to drop all 
the way to V.32bis rates of 14.4 
Kbp.s—half their maximum speed—to 
communicate with V.34 modems 
from other vendors using a different 
chip set. 

For example, the V.34 modems that 
used the Rockwell chip set were able 
to communicate with each other at 
28.8-Kbps rates. However, when we 
connected them with V.34 modems 
that used an alternative chip set, such 
as Racal Datacom’s or Motorola’s 
modems, communication dropped to 
14.4 Kbps. The same was typically 
true when we connected V.34 mo¬ 
dems with V.32terbo models. The 
ZyXel U-1496E Plus, which uses a 
proprietary protocol for 19.2 Kbps, 
achieved that speed only when con¬ 
nected to another ZyXel modem; oth¬ 
erwise, it communicated at 14.4 Kbps. 

While the majority of the slower 
V.32tcrbo modems negotiated the im¬ 
paired lines without much difficulty, 
the V.34 group was a different story. 

Only one V.34 modem (Boca’s V.Fast 
Class External Bocamodem) com¬ 
pleted all six lines without a problem. 

Of the 11 remaining V.34 desktop modems, six needed revi¬ 
sions to their firmware, and five needed special commands 
(most of which were undocumented) added to the setup string. 
(Vendors promised that any firmware or setup-string changes 
made available to us for testing would be offered to the gen¬ 
eral public via a BBS.) 

Based partly on its impaired-line performance, the Bo¬ 
camodem ranked high in the Be.st Overall evaluations. In 


terms of speed, this modem can’t compare with the first-place 
Hayes Optima, but the Bocamodem supports a wide variety of 
protocols, offers both Class 1 and Class 2 fax, has a five-year 
warranty, and sells for a relatively low price of $345. 

The Zoom ZVFX28.8 is the lowest-priced ($299) V.34 
modem we ranked. It had trouble with the long local loops as 
well as with the satellite lines. Our calls to the manufacturer 
led to new EPROMs, but the satellite lines still proved to be 
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troublesome. When we manU' 
ally dropped the modem''s 
speed to 19.2 Kbps, as recom¬ 
mended in the manual, the mo¬ 
dem was able to complete the 
tests. 

The Hayes Optima and Bo- 
camodem sue noteworthy be¬ 
cause they ship with their own 
serial cards. The Boca card 
contains a 16550 UART (uni¬ 
versal asynchronous receiv¬ 
er/transmitter), which is nec¬ 
essary if your system has an 
older UART, such as the 8250 
or 16450. The benefit of the 
16550 is in caching; The chip 
can hold up to eight characters 
during processing. The Hayes 
card, on the other hand, is an 
accelerator that boosts the DTE 
(data terminal equipment) rate 
of the modem to 230.4 Kbps. 

The Supra FAXmodem 288 
had iht cleanest, easiesi-to-nead 
documenlalion of these mo¬ 
dems. Commands were easy to 
find, and the manual included 
an index, a table of contents, 
and clear setup instructions. 

The General Datacomm Desk 
Top V.F 28.8 is geared for net¬ 
work switching environments. It 
has a built-in serial interface that 
provides for DTE communica¬ 
tion ai speeds above the PC limit 
of 115.2 Kbps. The drawback 
to designs like this is a reliance 
on protocols 


R YTTE REST 
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»cl tlie hlghes-t speod? 


BEST OVERALI- 


Hayes Optima 28800 V.FC -f Fax 


Although this mcKjem's one-way data transfers were only 
slightly faster than the other modems ranked here, the 
two-way performance was an impressive 23 percent faster 
than the first runner-up. This is partially attributable to the 
Optima's 16-KB dlGilonary. which is eight times larger 
than most of the other modems. The large dictionary speeds up data 
compression to give the Optima a performance edge. The modem is easy to set up, although we needed to tweak 
its initfaljzBtion string to achieve acceptable impaireiT^ine scores. Weaknesses include sparse documentation 
and no mainframe and leased-!ine support. 






IHRMHPUT (BYTES Pfl SECOMl) 

IRTERBPERABILmf m 






PSICC 

OKE-WAY 

nVQ-WAY 

MFAIREO 

CALL 

AHSVe 

FEATURES 

EASE OF 

ttiUMitt 






WB 




USE 

THE' 

m\ 

Hayes Optima 28600 V.FC + Fax 

$579 

7413.4 

7260,2 

2298.0 

31 

35 

AAA 

AAA 

230.4' 

jrtlMNER-P 

Boca V.Fast Class External 

$345 

6865.9 

4781,6 

2173-5 

38 

37 

AAAA 

AAAA 

115.2 

fflJIWER-tlf 

Microcom DeskPorte Fast 

$499 

6868.1 

5411.4 

2215.9 

38 

38 

AAA 

AAA 

115.2 

RtiNNERfJP 

Zoom ZVFX28.B 

$299 

6881.4 

5855.1 

2176.9 

35 

27 

AAA 

AAA 

115,2 

MINKES-UP 

Supra FAXmodOiti 288 

$399 

6790.7 

4227.3 

1352.0 

35 

31 

AAA 

AAAA 

115.2 

RUNrO-UP 

Practical Peripherals Pa2aeLCD V.FC $429 

6825.4 

5331.0 

1440.6 

38 

38 

AAA 

AAA 

115.2 


L^ooking for a liigli-opooci bargain? 


LOW COST 




Boca V.Fast Class External Bocamoffem 

This $345 modem transmitted our compressed file un[directionally over a normal line 
at a rate of almost 6900 bytes per second. Although slower than the Hayes Optima, 
this speed is still faster than the fastest V,32terbo for about $60 less. It was also the 
simplest of the V.34 moderns we tested because It required no setup-string tweaking 
or firmware updates. The Zoom ZVFX28.S. while faster, ranks second due to troubles 
duripg our impaired-line testing. 


mat aiTow 
highest- 



PRICE 

ONE-WAY 

TWO-WAY 

IMPAUe 

UfiS 

(m 

ANSWER 

FEAIUI^ 

EASE Of 
USE 

MAXIMUM 

DIE^ 

speed com¬ 

BEST 

Boca V.Fast Class External 

$345 

6865.9 

4781.6 

2173.5 

38 

37 

AAAA 

AAA 

115.2 

munication 

RUNie-UP 

Zoom ZVFX28.8 

$299 

6881.4 

5855.1 

2176.9 

35 

27 

AAA 

AAA 

115,2 

only with 

RUNKER-UP 

Supra FAXmodem 288 

$399 

6790.7 

4227.3 

1352.0 

35 

31 

AAA 

AAAA 

115.2 

like mo¬ 

RUNKETt-UP 

Cambridge I^laSystem VFCX£2ai4$299 

6025-9 

5634.2 

842.0 

38 

31 

AAAA 

AAA 

115,2 

dems. 

RUNNER-UP 

GVC FM1441288V 

$379 

6707.5 

6694.8 

1687.9 

27 

38 

AAA 

AAA 

115.2 


P»0FUSE 10% 


sidered for 
Best Over- 
alU a 28,8- 
Kbps mo¬ 
dem had 10 
offer data 
and fax communications. We 
considered all the products in 
this group and priced under 
$400 in our Low Cost category. 
Our Data Only category con¬ 
sidered all 12 V.34 desktop 
modems. 

KEY 

Ease of Use: 

Poor ▲ Fair AA 

Good AAA Excellent AAA A 


IT only data is rociuirod. 


DATA ONLY 



_ Hayes Oiitima 28800 V.FC + Fax 

No surprises here. Even when excluding its fax capabilities, the Optima’s speed and 
ease of use make it the top choice fof data-only appficetlorts. Note; The General Data- 
comm's poor (nteroperabifity forfaster-than-l4.4-Kbps communications was also ap¬ 
parent in other modems using proprietary chip sets. Its performance was average for 
V.32bi3 and slower communications. 


PBCf 

lEST Hayes Optima 23800 V.FC 4 Fax $379 
RltNN^’UP Microcom DeskPorte Fast $499 
RUNNES-UP Boca VTast Class External $345 
RUNNEl-UP Zoom ZVFX28.e $299 

RIfflNES-UP General □gtacoflim DeskTop V.F 2a8 $1095 


lilHHICMT fBTfTBflMSaOttl 


ONE-WAY 

TWO-WAY 

IWPAIRED 

CALL 

ANSWOt 

FEATURES 

EASE OF 

IHIUIMUNI 



LIES 




USE 

DTE' 

7413.4 

7260.2 

2298.0 

31 

35 

AAAA 

AAA 

115.2' 

6868.1 

5411.4 

2215.9 

38 

38 

AAA 

AAA 

115-2 

6865.9 

4781.6 

2173.5 

38 

37 

AAAA 

AAA 

115.2 

6881.4 

5855.1 

2176.9 

35 

27 

AAA 

AAA 

115.2 

6084.8 

6000.7 

2104.7 

0 

0 

AA 

AAAA 

12B.0 


' Kbps. ^ When irsed with Hayes accabeiatcr card. 
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LAB REPORT: HIGH-SPEED MODEMS 


HowWe Tested 


O ur performance tests subjected 
the modems to eight kinds of 
data transfer tasks and seven 
telephone-line conditions. We 
used DOS and Windows platforms to 
drive data through the modems. 


THROUGHRUT TESTS 


Our throughput te.sts measure each mo¬ 
dem’s speed when transmitting data in 
one direction and when simultaneously 
transmitting and receiving files. We used 
four different files: compressed, graph¬ 
ics, text, and database. TTiese files have 
potential V.42bis compression ratios of 
1 to I, 2 to 1,3 to 1, and 4 to I, respec¬ 
tively. Test files ranged in size from 131 
to 333 KB. 



In this roundup, we report data- 
throughpul (as well as impaired-line per¬ 
formance) tests in bytes per second, ver¬ 
sus the bits-per-second ratings that are 
used to distinguish classes of modems 
(e.g., V.32terbo’s 19.2 Kbps). We be¬ 
lieve bytes per second is a clearer unit of 
measure because in real-world use. 


modems transfer files, either compressed 
or not, that conventionally are measured 
in bytes. 

We connected like pairs of modems to 
a TAS Series II modem tester, which 
can re-create almost any line condition 
that you may encounter throughout the 
world. For throughput testing, the TAS 
.system simulated the central-office im¬ 
pairment conditions (i.e., line 17c 1 1). 
We ran the throughput tests over a tele¬ 
phone line with minimal impairments 
to represent the majority of calls made in 
the U.S. 

We connected the modems via the 
TAS system to a Compaq Deskpro 66M 
equipped with a Hayes ESP board to en¬ 
sure that communication between the 
TAS system and the modems utilized 
16550 UARTs. We configured the 
modems to receive data from the com¬ 
puter at the fastest rate they supported 
(up to 115.2 Kbps). 

We initialized the error-correction 
and data-compression engines on all the 
modems because the throughput tests 
measure the performance of these two 


features. Each tested modem supported 
V.42 error correction and V.42bis data 
compression. We enabled V.42bis data 
compression and V.42 error correction, 
even if the modem’s default settings 
specified other protocols. We also con¬ 
figured all the modems to use hardware 
(RTS/CTS) flow control. For data-com¬ 
pression and error-correction parame¬ 
ters, we used the default window and 
dictionary sizes. 

To measure one-way transmission, 
modem A calls modem B, sends a file, 
and hangs up. Modem A repeats the pro¬ 
cess three more times. During a one¬ 
way transmission, modem B only re¬ 
ceives data; it does not send anything 
back to modem A. In our two-way tests, 
modem A still makes four calls to mo¬ 
dem B, but when modem B answers, 
both modems simultaneously send files 
to each other. 

IMRAIRED LINE 

The impairment combinations we used 
are based on the working papers of the 


Modem Test-Bed 


Test modems are 
identical pairs configured 
for V.42 (error correction) 
and V.42bis (data 
compression) 


Hayes ESP board 
with 16550 UARTs 
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innPAIRED LINES: CRASH TESTS FOR MODEMS 


The three lines introduced different impainnent conditions. 


The easiest liiWr 17d, is quite sinnlfar to the 
throughput fine. There Ts mitd white noise 
f22.0 decibels below 1 milliwatt), second- 
order noniinear distortion (40.0 d8 
compressed), third-order nonlinear distortion 
(41.0 dB), near echo (40.0 dB), far echo 
(12.0 dB) .and a short satellite delay (27.1 
milliseconds). 

Line 19 introduces a long satellite delay, 
which is more commonly found outside the 
U.S* Its parameters include mild white noise 
(22.0 dBm), seconcicirder nonlinear distortion 
(43.0 dB compressed), third-order nonlinear 
distortion (44,0 dB), near echo (40.0 dS), far 
echo (16.0 dB), and a tong satellite delay 
[337.1 ms). 

The last line^ 2S, removes the satellite delay 
and introduces phase jitter and frequency 
shift. Phase jitter occurs when the phase of 
one part of the frequency tone is shifted 
relative to an earlier part of the tone; a 
frequency shift means that the tone that is 
received is different from the tone that is 
sent. The conditions for line 25 include mild 
while noise (22.0 dBm), second order 


nonlinear distortion (51.0 dB compressed), 
third-order nonlinear distortion [53.0 dB), near 
echo (40.0 dB), far echo (16.0 dB), phase 
jitter (3.0 degrees, 60.0 Hz, sine wave form), 
and frequency shift (0.20 Hz). 

Two different cornblnatjons of loop 
condltioiis were used to test modems under 
the three impaired lines. A" 2 2" means that 
the modem on each end of the line was 
subject to EIA2 conditions. EIA2 simulates a 
4000-foot connection linked to a 3000-foot 
connection, for a total of 7000 feet. This 
situation is typical of a telephone connection 
that is within 7000 feet, or about a mile and 
a half, of the telephone central office. 

A "7 7" is an EIA7 condition on both ends 
of the connection. This is a much more 
difficult line for most modems to handle, 
because it simulates a telephone connection 
that is approximately 30,00(3 feet (or over 5 
miles) from the telephone office: a 3000“foot 
connection to a bridged tap to a 60CX)-foot 
run with a bridged rap to another 6000-foot 
link to a bridged tap connected to a third 
6000-foot link to a tap, completed by a 9000- 
foot run. 


EIA/TTA’s (Electronic Industries As¬ 
soc i ai ian/Te lecomiriu nicat ion s I ncl u st ry 
Association) TR-30.3 commiuee. Our 
test conditions are a subset of the lines 
discussed in that committee’s PM-3064 
draft recommendation for network sim- 
uiation for modem testing. We chose 
the subset lo represent three broad type.s 
of lines under two different local-loop 
conditions. Tliese lines introduced a va¬ 
riety of impairment.s, including long 
satellite delays, phase roll, and noise. 
(See the text box at the right for details 
aboul individual lines.) 

The TAS system simulated the trunk 
line and local loops at both ends of the 
connection. Long local loops (the con¬ 
nection between your telephone and the 
telephone company’s switch) do exist 
in the U.S. (Our Jong local loop simu¬ 
lated a lelephone conneclion about 
30,000 feet from the switch, wiih four 
loading coils.) Few of the modems had 
difficulty with the Jong local loop in it- 
.self; problems were more likely to ap- 
pear when the long local loop was com¬ 
bined with satellite delays or noise 
impairments. 

The satellite-delay line was quite dif¬ 
ficult for many of the modems* but it’s a 
condition you are not likely to encounter 
in the U.S. We included it because you 
may sec a delay of tliat magnitude if you 
have worldwide business dealings. 

Each pair of modems performed a 
one-way transfer of a 131-KB com¬ 
pressed file over the given simulated 
line at least 10 times. We recorded the 
times and took an average* If a modem 
could not complete the test over a given 
line, luid the vendor was not able to solve 
the problem* we assigned a zero value. 

The modems make the connection at 
the highe.st speed possible. But they do 
not necessarily maintain that speed. We 
configured them to 'Tall back” to a slow¬ 
er speed when they encountered an im¬ 
pairment on the line that could challenge 
data integrity. When the impairment dis¬ 
appeared, the modems could “fall for¬ 
ward” to the higher speed* We found 
that V.34 modems often fail back be¬ 
low the V.34 standard to 14.4 Kbps lo 
maintain a connection and fall forward to 
28.8 Kbps when the line improves. 

To determine our overall perfonnjince 
.scores when ranking modems, we 
weighed results of the one-way data 


throughput te.sts {60 percent), the two- 
way tests (20 percent), and the impaired- 
line scores (20 percent). 

FAX TE3TS 

Transmission time is not really an is.sue 
for fax modems, because most of the 
fax machines receive data at only 9600 
bps and must compress according to the 
CCITT standard. So, unless you know 
you are .sending data from fax modem to 
fax modem, you cannot expect to see 
14.4- or 19*2-Kbp.s perfonnance (and if 
that is the case, you would see better re¬ 
sults ternsmitting the file as data* rather 
than sending a fax). 

Each modem that had fax capability 
was set op to send a fax to five different 
fax machines. We used Microsoft Win¬ 
dows for Workgroups to send a single¬ 
page fax to a Brother Intellifax AX-6(X), 
a Canon Faxphone 40, a Panasonic KX- 
F150, a Panasonic Panafax PX150, and 
a Sharp FO-510, which represent a real- 
world mix of vendors and old and new 
generations of fax machines* The 
modems were scored on the percentage 
of faxes they successfully sent. 

INTEROPERABILiTY 

We set up eacli modem to call and an¬ 
swer all the other modems in the test 
sample. The numbers we report are the 
percentage of modems the test modem 
connected with at either 28.8 or 19.2 
Kbp.s (!*e,, the highesl speed of the slow¬ 
est modem)* In all cases, test modems 
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successfully connected with others in 
the sample. Consequently, a score of 
“0” is indicative only of faster-than- 
14.4-Kbps performance. Each of the four 
modems that received this score used 
proprietary chip sets; the overall inter¬ 
connectivity of each of these modem.s 
was at least 65 percent* 

FEATURES AND 
EASE OF USE 

The features we valued most in our scor¬ 
ing included the protocols supported, 
the warranty, the number of interface 
Indicators, the ability to spoof (i,e,, em¬ 
ulate other handshaking protocols), sup¬ 
port lor leased lines, and auto-baud sup¬ 
port* For fax modems, we also looked 
for the number of protocols and the 
speeds that were supported* 
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FAX-MODEM COMMUNICATIONS 



33% faster than 14,400 bps fax-modems 


Never l>efore has your PC been able You can accelerate through conven- 
to send a FAX this fast. The new tional speed barriers for just a little 
19,200-ETC fax-modems from ATI more than traditional 14,400 bps 
quickly pay for 

out now with 


themselves by 
reducing telephone 
chaises and 
waiting time. 

ATI Technologies is 
the first to take full 
advantage of the 
V.32terbo chip set, extending its 
capability to both 19,200 bps fax 
A and modem. All 
V others fall short. 


FASTER 

-WITH —- 

U32terbo 

19,260 



a 33% speed 
increase that’s 
remarkably 
cost-effective. 
For a lifetime of 

'Save time and money mth savings On fax 
19,200-ETC”. transfer and speedier 

performance, choo,se 19,200-ETC 
fax-modems. 


Windows FaxWorks fan 
saftwara and COMit modem 1*. 
software included. 



<ao5)aB2-aflQD 




TECHNOLOGIES INC. 


SEE US AT WINDOWS WORLD BOOTH M»22 


ATI Literature 
by fax 

Doc # 4010 Perfecting the PC 


19,200-ETC FAX MODEM 


• The fastest PC fax - 19,200 bps 

• Fast 19,200 bps modem transfer 

• High speed UAHT protects 
against data loss (internal version) 

• Data compression improves 
throughput performance 

• Error control ensures data 
accuracy 

• Easy installation with MIS (Multiple 
Interrupt Selection) 



ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 
Thornhill Ontario Canada L3T7N6 
Telephone: (905) 882-2600 ext. 4444 

Facsimile: (905) 882-2620 

CompuServe: GO ATITECH 
76004,3656 


Copyright AH Technoloflies Inc. 1994, 19200 ETC-E end 19200 ETC-1 ate ire demerits and/or registered [fademarks of ATI Technologies Inc, AH other company ancEfor product names are trad emarlts and/or registered 
trademarks of their respective manufacturers. Features and specifications are sMbiectto charrgB withatil noticB. Product may nut ha exactly as shown. 
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BEST 


V. 32 TERB 0 


If you need high-speed data 
communications but are wary 
about committing to V,34, 
V.32lerbo's 19.2-Kbps perfor¬ 
mance may be your best choice. 
This AT&T-championed speci¬ 
fication (it’s not a standard for¬ 
mally adopted by any standards 
body) has been supported by a 
number of modem vendors over 
the last 18 months, V,32terbo 
modems are not only less ex¬ 
pensive than their V,34 counter¬ 
parts. the lowest-priced models 
cost as little as $30 more than 
14.4 - Kbps modems. 

The throughput results for this 
group varied widely. The fastest 
one- and two-way speeds among 
the V.32ierbo modems (Zyp- 
com’s Z321-SX at 4618.1 and 
4619,8 bytes per second, re¬ 
spectively) were more than twice 
as fast as the slowest in the 
throughput score (Aichtek Amer¬ 
ica's Smartlink 1914AT/BAT, 
at 2259,1 and 2229.5 bytes per 
second, respectively),The Zyp- 
com modem's impressive speed 
even outperformed three V34 
modems in the two- way tests and 
six of the V.34 modems in the 
impaired-line 
scoring. 

All the run¬ 
ners-up in the 
Best Overall 
c a t c g o r y 
transmitted 
data one-way 
ataspeedthat 
was greater 
than 4300 
bytes per sec¬ 
ond. about 
half the rate of 
the V,34 modems. Over the im¬ 
paired lines, the modems were still 
able to maintain about one-third 
that rale. 

KEV 

Ease ef Use: 

Poor ▲ Fair A A. 

Good AAA Excellent A AAA 


Ranungs lor 
ItisCatcgof) 
Considered 


PERFORMANCE 7S% 




lOF USE lOX 


For tKe best batlanoe of spood aod roliabilify . . . 






ZyiK:oni Z32t-SX 


This modem's one- and twe^way perfomance speeds are virtually 
indistinguishable, it also handles the impaired lines at almost 2000 
bytes per second, a much smaller decrease than we measured in 
competing products. The modem supports Hewlett-Packard spoofing 
on leased lines, which makes it easy to use in a mainframe 
environment. The 232t SX offers clear status lights and an on/off switch that’s 
on the side [rather than the rear), so you don't have to reach into a handful of 
cables to reset the modem. The major disappointment is its documentation: There Is no index or glossary, and the 
vendor does not supply a quick reference card. Although It is in the same speed class as the V,32terbo modems, 
the secorid-place ZyXel modem uses a proprietary protocol to achieve its quick transmission rates. Its interoperabil¬ 
ity score for fastef-thaivl4.4-Kbps communications is indicative of modems using proprietary chip sets. Althoi “ 
features and documentation are merely average (it doesn't support spoofing or leased lines), its throughput scores 
were a mere 3 percent slower than the leader’s. Its impaired-line performance was just about equal. 


BEST OVERALI. 


fflItOUGHHITIBnB KRSECOMDl imOOPtRIWUlY ffl) 




PfilCE 

ONE-WAY 

m 

Zypeom Z32t-SX 

$419 

4618.1 

ilNINER-tlP 

ZyXel y-1496E Pius 

$499 

4467.3 

iUliriER-UP 

Penril DX V.32t©rbo 

$895 

4303.2 

RUNNEi^P 

Multi-Tech MT1932ZDX 

$299 

4316.0 


IWIMIfAY 

IMPAIREB 

UNES 

eiui 

ANSWER 

FEAllllES 

EASE Of 
USE 

MAXIMUM 

DTE' 

4619.8 

1970.5 

31 

27 

AAAA 

AAA 

115.2 

4466.9 

1965.7 

0 

0 

AAA 

AAA 

57.6 

3870.1 

1859.0 

35 

31 

AAA 

AAA 

57.6 

2990.8 

1504.2 

38 

31 

AAA 

AAAA 

115,2 


Want 19.2 Kbps at V.32bis prices? 


LOW COST 


Multi-Tech MT1932ZDX 



Muld-Tech Improved more than just the modem's performance when 11 upgraded its 
V.32bls model to V.32terbo. This model posted the fastest one-way transmission 
speed for the under-$300 group. A new manual is more complete than the one that 
comes with the V.32his product. 


I£5T 


Multi-Tech MT1932ZDX 
Cardinal MVPig2E 
AT119200 ETC-E 


TBWHICHPlfT (BmS ftB SECOHDl HffEEQPtBMILJTY (^ j 


PRICE 

0N£-WAf 

TWO-WAY 

IMPAIREO 

UNES 

CALL 

ANSWER 

FEATUilS 

EASE OF 

MUtlMUM 

DTE' 

$299 

4316.0 

2990,8 

1504.2 

38 

31 

AAA 

AAAA 115,2 

$229 

4078.1 

2715.1 

1635.3 

30 

35 

AAA 

AA 

576 

$199 

3811.4 

2385.6 

1165.9 

19 

23 

AAA 

AAAA 

57.6 

$219 

2259.1 

2229,5 

1617.3 

35 

27 

AAA 

AA 

57.6 


Need the fastest "terbo” tor moving data? 


DATA ONLY 


Zypeom Z32t-SX 



The Z32t-SX can send and receive data faster than any modem in its class over a 
normal telephone connection, and as fast as any 19,2-Kbps modem over Impaired 
lines. Using Its proprietary protocol, the AT^T Comsphere can echieve data transfer 
rates of 4400 bytes per second. The Comsphere Is also the only modem In this class 
with an LCD and menu setup. These menus make It easy to change defaults and are 
particularly useful for vertical applications (e.g., kiosks and automatic teller 
machines) or mainframe applications where a PC Is not readily available. 


imWUCHPtfTTBfTtSIfiSECOHDl IKTETOPIMfllLJTY 




TUGE 

IM-WAY 

TWO-WAY 

IMPAIRED 

CALL 

ANSWER 

FEATURES 

EASE OF 

IHAJUMUM 






LINES 




USE 

DTE' 

BEST 

Zypeom Z32t-5X 

$419 

4618.1 

4619.8 

1970.5 

31 

27 

AAAA 

AAA 

115.2 

RyHHIR-UP 

AT&T Comsphere 3800 

$795 

4448.4 

4260,6 

1960.2 

27 

35 

AAAA 

AAAA 

115.2 

RDHNO-UP 

ZyXel U-1496EPIU5 

$499 

4467.3 

4466,9 

1965.7 

0 

0 

AAA 

AAA 

57.6 

RUHHER-UP 

Penril DX V,32terbo 

$895 

4303.2 

3870.1 

1859.0 

35 

31 

AAA 

AAA 

57.6 


' Kbps. 
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Portable Modems 


G ood things someiimesdo come 
in small packages. We tested 
three fax modems that have bro¬ 
ken the 14,4-Kbps barrier. 
These high-speed modems (two sup¬ 
ported V,34, one supported V.32lerbo) 
were dependable excepl when negoti¬ 
ating the noisiest telephone lines. 

The Microcom TravelPorte Fast 
was the fastest pocket modem that we 
tested Although it initially experienced 
some trouble on the impaired lines, 
changes to its setup siring enabled the 
tests to complete. At the time of test¬ 
ing, Practical Peripherals was unable to 
resolve its impaired-line problems. This 
modem just didnT like long local loops 
or very noisy conditions; and it man¬ 
aged connections less than 50 percent 


HIGH SPEED FOR THE ROAD 



of the lime on all 
but the easiest of the im¬ 
paired lines. 

If you need portability and high-speed 
communications, you won't have to sac¬ 
rifice performance. For example, both 
the Microcom and Practical Peripherals 


Three fasler-thaiHV32bis traivel mulents (from left): 
Micfucoiii’s 2S.S-Kbps TrarelPorte Fast, E-Tech^s 
19.2-Kbps P192MX, and tha 28,8-Kbps PM2SSPKT 
V.FC from PractiGal Periiitierals. 

portable modems scored as well or bel¬ 
ter in our unimpaired throughput tests 
compared to their full-size counterparts 
(seepage 171). 

On the V.32ierbo side, there is only 
one in our sample, the E-Tech 
P192MX. U had some trouble with 
satellite lines, so if you are an interna¬ 
tional traveler, you may want to give 
this some consideration. 

The impaired lines that caused the 
most trouble with the portable modems 
arc rare in the U.S. If you travel over¬ 
seas, you may wish to consider the im¬ 
paired score more heavily. 


VENDOR 


MOOEL 


PRICE 


TRRQUCHPUT (BHES PER SECOND) INTERDPERABILI TT {%) 

ONE' TIO' IMPAIRED CALL ANSWER FEATURES EASE OF MAXIMUM 
WAY WAY LINES USE DTE ^ 


Microcom, Inc. 

TravelPorte Fast (V.34) 

$499 

6879.9 

5038.8 

2111.5 

27 

31 

AAA 

AAAA 

115.2 

Practical PeripharaJs^ fnc. 

PM28ePKT V.FC (V.34) 

S499 

6827.5 

5368.3 

765.8 

27 

38 

AAA 

AAA 

115.2 

E-Tech Research 

P192MX tV.32terbo) 

$299 

4456.6 

3804.4 

1154.7 

31 

31 

AAA.A 

AA 

115.2 

'Kbps. Excdl^rtl AikAA Good AAA Fair A A Poor A 


HONORABLE MENTIONS 




Over the speed bumps: Twa 

modem vendors have taken different 
routes to break through the 38.4-Kbps 
Windows transmission barrier. 

The Hayes OpUma 28S00 V.FC + Fax 

comes with an accelerator card that 
boosts the DTE from 115.2 to 230.4 
Kbps through the serial port. 

The Microcom DeskPorte Fa^ and Travel-Porte Fast come 
with a parallel-port alternative: Using the 
Microcom drivers, which redirect the 
data flow, the parallel-port interface 
provides for data transfer rates of close 
to 115.2 Kbps. 




Tired of cryptic LED 
labels that refer to ohscyre 
functions iike HS, DCD, OH, SD, 
and RD? The Global Village 
TeiePort/Mercury uses graphical 
symbols that imlicate speed, 
carrier, hook status, send, and 
receive. This easily 
understandable front panel is a 
pleasure for experienced 
communicators and won't 
intimidate data-commun [cations 
novices. 
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There Are Two Times When 


Modem Reliability Is Critical. 



When You're 
In The Office 


ZyXEL desktop 
mfidfmii offer 

fiigh 

wiifiou; high L'tMi. 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there’s ZyXEL, 
the rull-featured fax modem for serious users. 

ZyXEL land and cellular modems gel through where 
others fail TheyVe specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto iall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbpsover land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V 17. It’s the kind of performance you 
only expect from high-priced modems—but with 
ZyXEL it doesn’t cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 


voice capability distinctive ring, multilevel security 
industry standard data compression and error correction 
protocols, and much more. 

When ii comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments—DOS™, 
Windows®, OS/2®, Macintosh®, NeXT®, UNIX® and 
Amiga’'*. So get serious about sa\4ng time, cost and effort 
with true modem reliability Don’t wait. 

Call ZyXEL now— 

800-255-4101. ^ 



ZyXEL M-Uae Rui 







evil 


#« « « « 


^OARDWATCJJ 


ZyKEL : 


A'XEL U-MSB PUa 


FfllinufylWJ 

ZyXEL Phi* 



ll rxjTS wifh 
Net^M3^B 



The Intelligent Modem 


4^20 E. La Palma Avenue, Anahorn, CA 92S07 
(714) 693-0808 FAX: (714) 6Q3-0705 
BBS: (714) 693^0762 


See Us At PC EXPO 
New York. June 28-30. Booth #3478 


All Iradirmiuks air the ptopicTty of rbidr rrspcLtivc nwnciTi. 

PliJS Serl« cmlv SfrL-iflc3lCHiffcSu|lJei£;l lO clidUgf iWilhcHJI ntukt 
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ROLL CALL OF MODEMS TESTED 


THROUGHPUT IfflPAIREU LINES IHTEROPEItAIILITY ^ 


VENDOR 

MODEL 

PRICE 

(BYTES PER SECOND! 

1-WAY 2-WAY 

(BYTES PER 
SEC0ND) 

m CONNECIlYtn 
SCDRE (PERCENT) 

SCORE rPEROEHT! 

CALL ANSWER 

EASE OF USE 
SCORE 

FEATURES 

SCORE 

Boca Research, Inc, 

V.Fasl Class External 
Bocamodem 

$345 

6865,9 

4781.6 

2173.S 

100 

38 

27 

AAA 

AAAA 

Cambridge 

Telecom. Inc, 

DataSystem 

VFCXE2814 

$299 

6025.9 

S634.2 

842 

100 

38 

31 

AAA 

AAAA 

Cambridge 

Telecom^ Inc, 

Discovery 2814CX 

$349 

6113.9 

4892.5 

816,2 

0 

35 

35 

AAA 

AAAA 

General Datacomm 
Industries. Inc, 

DeskTop V,F28.8 

$1095 

6084.8 

6000.7 

2104,7 

WA 

0 

0 

AAAA 

AA 

GVC Technologies, Inc, 

FM144/208V 

$339 

6479,3 

6577,8 

482.7 

100 

27 

38 

AAA 

AAA 

Hayes Microcomputer 
^Products, Inc. 

Optima 28800 V.FC 
^ Fax 

$579 

7413.4 

7260,2 

2298.0 

100 

31 

35 

AAA 

AAA 

Mlcrocom, Inc, 

DeskPorte Fast 

$499 

0868.1 

5411.4 

2215,9 

100 

38 

38 

AAA 

AAA 

Motorola Codex 

3260 Fast 

$995 

5670.9 

3796.2 

2333.3 

N/A 

0 

0 

AAAA 

AA 

Practical 

Peripherats, Inc, 

PC2881CD V.FC 

$429 

6825,4 

5331,0 

1440.6 

100 

27 

38 

AAA 

AAA 

Hacal Dalacom, Inc. 

ALM3239SD 

$1195 

4936.4 

4195,7 

2086.7 

N/A 

0 

0 

AAA 

A 

Supra Corp. 

Supra FAXmodem 288 

$399 

6790.7 

4227.3 

1352,0 

100 

35 

31 

AAAA 

AAA 

Zoom Telephonies. Inc, 

2VFX28.8 

$299 

6881.4 

5855.1 

2176,9 

100 

35 

27 

AAA 

AAA 

Anderson Jacobson 
(CKR) 

1945-FXD 

$695 

3861.1 

2734,1 

1595.4 

100 

35 

31 

AA 

AA 

Archtek America Corp. 

Smartlink 

1914AT/BAT 

$219 

2259.1 

2229,5 

1617.3 

100 

35 

27 

AAA 


AT&T Paradyne 

Comsphere 3800 

$795 

4448,4 

4260,6 

1960.2 

N/A 

27 

35 

AAAA 

AAAA 

ATI 

Technologies. Inc, 

19200 ETC-E 

$199 

3811.4 

2385,6 

1165.9 

80 

19 

23 

AAAA 

AAA 

Cardinal 

Technologies. Inc, 

MVP192E 

$229 

4078,1 

2715,1 

1635.3 

100 

38 

35 

AA 

AAA 

Digicom Systems. Inc, 

Scout PI us Terbo 

$329 

3173.4 

3496,4 

1172.3 

100 

S 

31 

AAAA 

AAA 

Global Village 
Communications 

TelePoft/Mercury 

$399 

4077,8 

2700,9 

1586.8 

TOO 

38 

35 

AAA 

AAA 

Multi-Tech 

Systems, Inc. 

MTt932ZDX 

$299 

4316.0 

2990,8 

1504.2 

100 

38 

31 

AAAA 

AAA 

Penril Databtlity 
Networks 

DX V.32terbo 

$895 

4303.2 

3870.1 

1859.0 

100 

35 

31 

AAA 

AAA 

^^Zypeofn. Inc. 

2321-SX 

$479 

4618.1 

4619.B 

1970.5 

100 

31 

27 

AAA 

AAAA 

ZyXel 

U-1496E PJus^ 

$499 

4467,3 

4466.9 

1965.7 

100 

0 

0 

AAA 

AAA 

MicrocomH Inc. 

TravelPcrte Fast (V,34) 

> $499 

6879-9 

5038,8 

2111.5 

100 

27 

31 

AAAA 

AAA 

Practical 

Peripherals. Inc. 

PM288PKT V.FC ^V.34) $499 

6827.5 

5368,3 

765.8 

100 

27 

38 

AAA 

AAA 

E-Tech Research 

PI 92MX {V,32tert>0) 

$329 

4456.6 

3804.4 

1154.7 

100 

31 

31 

AA 

AAAA 


^ BYTE Best, ’’Kbps. * Supports 19.2 DCB with proprietary pnot<K>ok * Requires Hayes acceterator Excel lefit ▲ AAA Good AAA Fair A A Poor A 

* Faster-thai>l4.4-Kbps performanco' see "How Wo Tested." 
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MAXIMUM 


CHIPSET 

UPGHAOAULE 

OATA SPEED ‘ 

MAXIMUM 

FLASH 


COMMAND SET 


VEKD0R 

T0 HMl 

DCE 

DTE 

FAX SPEED ^ 

ErR0M 

HAYES ESCAPE 

TIES ESCAPE UREAK ESCAPE 

PROPRIETAR 

Rockwell 

S9S; hardware replace nrrent 

28.8 

116.2 

14.4 


✓ 



Rockwell 

Not available 

28.8 

115.2 

14.4 


✓ 

✓ 


Rockwell 

Not available 

28.8 

115.2 

14.4 


*/ 



Proprietary 

Free; downloadable 
software 

28.8 

128 

N/A 


✓ 

✓ 


Rockwell 

$79; hardware 
replace rrient 

28.8 

115,2 

14,4 


✓ 



Rockwell 

Replacement method 
to be determined 

28.8 

230.4* 

14.4 


✓ 

✓ ✓ 


Rockwell 

$39; hardware 
replacement 

2B.8 

115.2" 

14,4 

✓ 

1/ 

✓ 


Proprietary 

Free; hardware 
replacement 

28.8 

115.2 

N/A 



✓ 

✓ 

Rockwell 

$89; hardware 
replacement 

28.8 

115.2 

14.4 



✓ 


Motorota/TI 

(DSP) 

Downloadable software; 
price to be determined 

28.8 

115.2 

N/A 

✓ 

✓ 



Rockwell 

$64-$79: hardware 
replacement 

28.8 

115.2 

14.4 

✓ 

✓ 



Rockwell 

Hardware replacement; 
price to be determined 

28.8 

115.2 

14.4 



✓ 


AT&T 

Hardware replacement; 
price to be determined 

19.2 

115.2 

9,6 



✓ 


AT&T 

Not available 

19.2 

57.6 

14,4 




✓ 

AT&T 

$350; hardware 
replacement 

19.2 

115.2 

N/A 

✓ 




AT&T 

Not available 

19,2 

57,6 

19.2 



*/ 


AT&T 

Not available 

19,2 

57.6 

14.4 


✓ 



Proprietary 

Not available 

19.2 

115.2 

14.4 



✓ 


AT&T 

Not available 

19.2 

57,6 

14,4 



✓ 


AT&T 

Not available 

19.2 

115,2 

14-4 



✓ ✓ 


Proprietary 

Not available 

19.2 

57.6 

14,4 





AT&T 

$199; hardware 
replacement 

19.2 

115.2 

14.4 


✓ 



Proprietary 

$249; hardware 
replacement 

19.2 

67.6 

14.4 




✓ 

Rockwell 

$39: hardware 
replacement 

28.8 

115.2" 

14.4 


✓ 

✓ 


Rockwell 

$89; hardware 
replacement 

26,8 

115.2 

14.4 


✓ 

✓ 


AT&T 

Not available 

19.2 

115.2 

14.4 



✓ 


N/A = not applicable. 

s^ = yes. 
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ROLL CALL OF MODEMS TESTED 


FAX SUPPOitT 


ERAQft CO MTROL/COWPRESSION 


REMOTE 


VENDOR 


MODEL 


ami CLASS 2 UT VJO MNPS MNP 10 LAPi LAPM V.4aSIS CONFtOORATION 



Boca Researchi Inc. 

V.Fast Class 

External Boca modem 

✓ 

✓ 


✓ 

✓ 


1/ 

✓ 


Cambridge 

Telecom, Inc. 

DataSystem VFCXE2814 



✓ 




✓ 

✓ 


Cambridge 

Telecom, Inc. 

Discovery 2814CX 



✓ 

✓ 

✓ 



✓ 


General Datacomm 
Industries, Inc. 

Desk Top V.F 28,8 





✓ 



✓ 


GVC Technologies, Inc. 

FM144/288V 

✓ 







✓ 


L Hayes Microcomputer 
^Products^ Inc, 

Optima 28800 V.FC + Fax 



t/ 

*/ 

✓ 


✓ 

✓ 


Microcom, Inc. 

DeskPorta Fast 

1/ 


✓ 

t/ 

✓ 

1/ 

✓ 

✓ 

✓ 

Motorola Codex 

3260 Fast 





✓ 


✓ 

✓ 

✓ 

Practical 

Peripherals, tnc. 

PC2a8LCD V.FC 

✓ 

✓ 

✓ 

✓ 




✓ 


Racal Datacom, Inc. 

ALM3239SD 





✓ 


✓ 

✓ 

✓ 

Supra Corp, 

Supra FAXmodem 288 

1/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1/ 

✓ 

Zoom Telephonies, Inc. 

ZVFX2e.8 

I/* 

✓ 

✓ 


✓ 


✓ 

✓ 


Anderson Jacobson 
(CXR) 

1945-FXD 

✓ 

1/ 


✓ 

1/ 

✓ 

*/ 


✓ 

Archtek America Corp. 

Smartlink 1914AT/BAT 

✓ 

✓ 

✓ 

✓ 

✓ 





AT&T Paradyne 

Comsphere 3800 





✓ 


✓ 


✓ 

ATI Technologies, Inc. 

19200 ETC-E 

✓ 


✓ 

✓ 

✓ 


✓ 

t/ 


Cardinal 

Technologies, Inc, 

MVP192E 

1/ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 


Digicom Systems, Inc, 

SCDutPius Terbo 

✓ 


✓ 

✓ 

✓ 



✓ 


Global Village 
CommunioatJons 

TetePort/Mercury 

✓ 


✓ 

✓ 

*/ 



✓ 


MultkTech 

Systems, Inc. 

MT1932ZDX 


✓ 





✓ 

✓ 

✓ 

PennI Datability 
Networks 

DX V,32terbo 


1/ 

</ 


✓ 


✓ 


»/ 

^Zypeom, Inc. 

Z32t-SX 

✓ 

✓ 

✓ 

✓ 

✓ 

1/ 

✓ 

✓ 

✓ 

ZyXel 

U-1496E Pius- 


1/ 



✓ 


✓ 

(/ 

✓ 

Microcom, Inc. 

Travel Porte Fast 

✓ 



✓ 

1/ 

✓ 

✓ 

1/ 

✓ 

Practical 

Peripherals, Inc. 

PM 2 BaPKT V.FC 


1/ 

1 / 


✓ 





E-Tech Research 

P192MX 


t/ 

✓ 

✓ 

✓ 


✓ 

t/ 



^ BYTE Best. * Supports 19.2 DCE with proprietary protocol. N/A = rtol applicable. = yos. 
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lEKOTE 

PASSWORD 

SYNCHRONOUS 

COMMUNICATION 

BUNDLED SOmARE 

CALLER 

ID 

RING 

DIFFERENTIRIION 

WARRANTY 

(YEARS) 

FRDNE 

TOLL-FREE 

RHONE 

INQUIRY 

NO. 




FaxWorks for DOS and Windows 



5 

(407) 997-6227 

None 

1105 


✓ 

Bit/Com for DOS, Windows. Mac 


✓ 

5 

(408) 747-1894 

None 

1106 



Bit/Com for DOS, Windows, Mac 

✓ 

✓ 

5 

(408) 747-1894 

None 

1107 

✓ 

✓ 

None 



2 

(203) 574-1118 

None 

1108 

N/A 

✓ 

WinFax 4-IN-1, Comit DOS Lite; 

WinFax Lite; MicroPhone 1 STF 



5 

(201)579-3630 

(BOO) 289-4821 

1109 

NM 

✓ 

Smsitcom Exec Lite; SmsrtcomLE & Fax 



2 

(404) 44M617 

None 

1110 

✓ 

✓ 

FaxWorks for Windows 



5 

(617) 551-1955 

(SOO) 822-8224 

1111 

✓ 

✓ 

None 



2 

(508) 261-4000 

None 

1112 


✓ 

QuickUnk 2 for Windows and DOS: 

MacCom Center Data/Fax 


✓ 

Ufelim® 

(805) 497-4774 

(800) 442-4774 

1113 

✓ 

1/ 

None 



2 

(305)846-1601 

(800) 333-4143 

1114 

1/ 

✓ 

Comit for DOS and Windows; FaxTalk for WIN; 
FAXciiitate, MicroPhoneLT for Mac. 

✓ 


5 

(503) 967-2400 

(800) 727-8772 

1115 

N/A 


Comit Data/DOSFax Pro; Comit for Win/WinFax 
Ute; MicroPhone LT, STF FF Fax 



7 

(617) 423-1072 

(800)631-3116 

1116 

✓ 

✓ 

None 



3 

(406) 436-8520 

(800) 537-5762 

1117 


✓ 

FaxLite, Comit for DOS and Winciows; 

FaxUto for Macintosh 



2 

(818) 912-9B00 

(800) 363-5465 

1118 


1/ 

None 



2 

(B13) 530-2000 

(800) 482-3333 

1119 


✓ 

FaxWorks and Comit for Windows 



5 

(905) 882-2600 

None 

1120 


✓ 

FaxWorks and Comit for Windows 



Lifetime 

(717)293-3000 

None 

1121 



QModem, Fax Lite for DOS; WinFax Lite 



5 

(408) 262-1277 

(800) 833-8900 

1122 

N/A 

✓ 

GlobaJ Fax, Global Fax CKR, ZTerm for Mac 



5 

(415) 390-8200 

(800) 736-4821 

1123 

✓ 


Multi-Express for Windows 



10 

(612) 785-3500 

(800) 328-9717 

1124 


✓ 

None 



2 

(301) 921-8600 

(800) 473-6745 

1125 

✓ 

✓ 

DOSFax Ute/Comit; WinFax 

Lite/Comtt; ProFax Lite 

✓ 

✓ 

2 

(510) 783-2501 

None 

1126 


✓ 

ZFax 


✓ 

5 

(714) 693-0808 

(800)255-4101 

1127 

✓ 


FaxWorks for Windows 



5 

(617) 551-1955 

(800) 822-8224 

1128 



QuickUnk 2 for Windows and DOS 



Lifetime 

(805) 497-4774 

(800) 442^4774 

1129 



QuickUr^k 2 for DOS, Windows, and Mac 

✓ 

1 / 

2 

(408)730-1388 

(800) 328-5538 

1130 
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The Real. Test of 


REALTIME 


O S 



At the Point of Sale ■ « . 


On the Factory floor • , , 


No matter how good an operating system may look on paper, 
it’s got to deliver the goods at mo time. WTien you "re hit with 
millions of credit-card transactions a day, or busy retail checkouts 
that just can't quit, you need an OS you can count on. With QNX, 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheid devices 
(with fail GUI support] to entetprise-wide neLvvotks. 


Automation applications would grind to a halt witliout the 
iried-and-true functions of a real realtime OS. Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 661VlHz 80486). From 
automotive plants to nuclear power facilities, QNX has been 
keeping thousands of mission-critical applications up and 
running around the clock for years. 



ON THE INFORMATION HIGHWAY , , . 

News travels quickly. So does entertainment, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xstones), no wonder 
developers.depend on QNX for call routing, text -to -speech, 
video-on-demand, and other computer telephony applications. 


IN HOSPITALS AND LABS - . . 

Healthcare workers don't have time to wait for vital data. 
Wliich is why QNX is at the heart of a wide variety of 
performance-criticaJ applications. From automated patient 
charting to medical imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 


. . . IS 


i N 


THE 


!\ L World. 



We Work m Real Time.™ 


1 - 800 - 363-9001 

(EXT. 101J 

ONX Software Systems Ltp. 175 Terence Matthews Crescent, Kan at a, Ontario, Canada itaM 1W8 Tel: 6J 3-391 -0931 • Fax: 6 13-591-3579 

l> QNX SofbwjIK Systems Qid, 1QNX a trademark of QNX Boftwaix System^ L|[L 

Circle 123 on Inquiry Card. 
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Operatii^ Systems 


A Taligent Update 


Will systemwide object tremeworks 
reinvent programming? 


JON UDELL. 


T aligent’s long-awaited object technology, which be¬ 
gan incubating at Apple six years ago, debuts this 
summer when a developer release of the TAE (Taligent 
Application Environment)—a collection of densely in¬ 
terconnected C++ frameworks—ships to 100 IS Vs (in¬ 
dependent software vendors) and corporate developers. 
TAE, like OpenStep, requires a host operating system. It 
was originally hosted on Opus, Apple’s never-released 
680x0-based microkernel. Then, in November 1993, Tal¬ 
igent rehosted TAE on AIX and standardized 300 de¬ 
velopers on IBM PowerPC model 250 workstations— 
the same platform that early developers will use. When 
TAE ships next year, it will be 
hosted on the Unix systems that 
Taligent investors prefer— 
IBM’s AIX , Apple’s Power- 
Open, and Hewlett-Packard’s 
HP/UX—and on OS/2. By the 
end of 1995, TAE should also 
be up and running on Taligcnt’s 
own microkernel-based TOS 
(Taligent Object Services). 
TOS is built on the same Mach 
3.0-derived IBM microkernel 
that IBM’s forthcoming Work¬ 
place OS uses. The two sys¬ 
tems are evolving in parallel, 
and IBM and Taligent are trad¬ 
ing technologies back and forth along the way. 

Why hosted versions of TAE? There’s no shortage of 
operating systems, and they’re all converging on the 
same threaded, microkernel-based architecture that TOS 
and Workplace OS share. Taligent’s investors and po¬ 
tential customers aren’t clamoring for yet another oper¬ 
ating system, they’re asking for versions of TAE that 
work with the operating systems—and coexist with the 
applications—they’ve already deployed. TAE’s 100 
frameworks, comprising over 2000 C++ classes and over 
30,000 member functions, represent arguably the richest 
and most complete object system yet offered to software 
developers. “Most systems expose a surface area,” says 
Mike Potel, Taligent’s vice president for technology de¬ 
velopment. “We expose a volume.” The company says 
that TAE’s ability to speed development of applications 
and enable new modes of collaborative work won’t di¬ 
minish when it rides on top of Unix, OS/2, or other po¬ 
tential hosts (e.g., a future Mac OS or Windows NT). 


TAE’s 100 frameworks, 
comprising over 2000 
C++ classes and over 
30,000 member 
functions, represent 
arguabiy the richest 
and most complete 
object system yet 
offered to software 
developers. 


“We map bottom to bottom—the lowest parts of our sys¬ 
tem to the lowest parts of the host,” says Potel. On OS/2, 
for example, TAE’s 2-D/3-D graphics framework by¬ 
passes the services of Microsoft’s Presentation Manager 
and talks directly to the display drivers. TAE also uses the 
host’s disk and network drivers, as well as its memory 
manager and file systems. 

Why TOS? While much of the value of Taligent’s ob¬ 
ject technology can be delivered at the application level, 
the company also sees an opportunity for object-driven in¬ 
novation at the operating-system level. Decoupled, TAE 
and TOS can mature independently. Although the synap¬ 
tic web that binds Taligent frameworks together is dense¬ 
ly woven, few frameworks make direct operating-sys¬ 
tem calls. As a result, the transition from Opus to AIX was 
seamless for most Taligent engineers, says chief tech¬ 
nologist Mark Vickers. Meanwhile, the TOS team is re¬ 
creating the operating-system services not contained in the 
microkernel—file systems, I/O, device-driver support, 
and networking—as a set of foundation frameworks. 
These are, in IBM’s parlance, personality neutral ser¬ 
vices that run in their own out-of-kemel address spaces. 
If analysis shows that context switching and message 
passing among these processes significantly degrades 
system performance, some of these address spaces can be 
coalesced. 

To enable out-of-kemcl device drivers to run effi¬ 
ciently, TOS will borrow a technique from Workplace 
OS—injecting interrupt handlers into the kernel. Tali¬ 
gent will give its TOS device-driver frameworks to IBM 
for use by Workplace OS driver writers, hoping to reap a 
harvest of portable drivers for TOS. Like the NT driver 
model, Taligent’s model abstracts generic devices (e.g., 
SCSI) to simplify the creation of specific drivers (e.g., Ul- 


The TOS team is 
re-creating the 
operating-system 
services not contained 
in the microkernel— 
file systems, i/0, 
device-driver support, 
and networking—as a 
set of foundation 
frameworks. 


tern and overhauls it. The refurbished system, like 
Smalltalk, NextStep, and SOM, can dynamically load 
classes at run time. While Taligent is building an incre¬ 
mental C++ compiler for multiple targets, the fruits of that 


trastor 24F). However, where 
NT drivers must simulate in¬ 
heritance of generic-device be¬ 
havior by procedural means, 
Taligent drivers really do in¬ 
herit from generic devices. In 
addition to adopting Taligent’s 
driver model, IBM has opti¬ 
mized the microkernel so that it 
can efficiently handle the 
dozens of address spaces and 
hundreds of threads active in a 
Taligent system. 

C++ is the language of 
choice, but only after Taligent 
jacks up the C++ run-time sys- 
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Operating Systems 


labor aren't expected for some time. Meanwhile, both the im¬ 
plementors and the users of TAE will use standard C-H- tools- 

Frantewofks for Innovation 

A TAE frameworis; exports two different kinds of APIs: the client 
and the framework. The client API offers conventional entry 
points that apphcations and other frameworks call. The framework 
API enables subclassing of frameworks. One major use of frame¬ 
work APIs will be to connect TAE to the outside world—to map 
the data-access framework, for example, onto ODBC (Open 
Database Connectivity), or the messaging framework onto stan¬ 
dards such as X,400, MAPI, and VIM, or the document frame¬ 
work onto OLE and OpenDoc, or the file-system framework 
onto FAT, HPFS, HFS, and ISO 9660. Taligent plans to write 
some of these adapters but will rely on its investors and on third 
pju-ties for many others. This strategy could be risky. If TAE 
doesn't arrive in command of a wealth of legacy services, de¬ 
velopers will be hard-pressed to justify using it, no matter how el¬ 
egant its internal architecture might be. 

Clients of TAE's document, u-ser interface, graphics, iniema- 
tional text, data access, and other frameworks will find them to be 
richly functional. Objects that use the document framework, for ex¬ 
ample, can embed multiple live objects within themselves and 
can themselves embed within other objects. Documents can also 
be shared across a network according to several protocols. In one 
mode of sharing, independent copies of a document pass changes 
back and forth. In another, replicants synchronize 
on a canonical copy. Because documents also in¬ 
herit from command objects, they're inherently 
scriptable and can undo and redo changes. There's 
no official scripting language yet, however. Tali- 
gent, a member of CIL (Component Integration 
Laboratories), hopes that OpenDoc's open-script¬ 
ing architecture will supply the hooks for IBM's 
Rexx, Apple's AppleScript, and others. 

Because the objects that appear in appheadons 
derive from system frameworks, systemwide tools 
can operate on them. The Taligent system might 
promote the Microsoft Word toolbiir, for example, 
to a global tool palette that could apply emphasis 
and font changes to any text-framework-derived 
object. That's fine for Notepad-like documents 
built using the system text framework, but what 
about Quark-like documents that supply their own formats, jus- 
rificadon, and kerning? "Even if Quark overrode 90 percent of our 
text framework,” says Taligent's Potel, “it could retain the 10 
percent that knows how to wire into the system.” 

C-H- frameworks to date, such as TCL, MFC, and OWL, op¬ 
erate on a per-application basis. TAE's systemwide frameworks 
can afford profoundly greater leverage. The first beneficiary is TaU 
igent. The version of TOS+TAE shown to BYTE during a recent 
visit ran on a Mac Quadra 800 but used no Mac software—not 
even the ROMs. It represented about three-quarters of a million 
lines of code. In contrast, NT represents 4 million lines, and that 
doesn’t include MFC (Microsoft Foundation Classes), Taligent 
cites the compactness of its system as proof of the high level of 
reuse that TAE developers can expect. 

Mac or Windows programmers today have to write a lot of 
code to customize system components such as windows and 
scroll bars. Worse, two implementations of a window with a lefr- 
justified title or a unidirectional scroll bar might look the same but 
won't share common code. "When you see two things that look 


similar in our system,” says Vickers, "you can be virtually certain 
that they share common DN A.” 

User-written frameworks are the technical equals of Tahgent- 
supplied frameworks. In conventional systems, applications that 
must extend the system software typically do so privately, for 
their own benefit. Taligent expects that TAE’s radically open 
architecture will encourage IS Vs to supply such extensions as 
public frameworks—which can themselves become products. 

People, Places, and Thin^ 

TAE's frameworks for collaboration move beyond the container 
documents of OLE and OpenDoc toward a truly task-oriented 
virtual world reminiscent in some ways of General Magic’s 
MagicCap. Instead of walking down the hall to a meeting room 
for a conference, for example, you click on an icon that leads to 
a Virtual meeting room, after packing your virtual briefcase with 
the documents and software tools you’ll need for the meeting. 
There, you meet with otliers—who might physically be next door 
or in another hemisphere—to exchange business cards, discuss 
and annotate documents, and conclude deals. 

The business cards you collect during the meeting are tokens 
of great value in the Taligent system and have several uses. You 
can drag a business card to a phone to call someone or into an 
E-mail header to address a note or onto a query form to activate 
a lookup. The telephony. E-mail, and database applications all ex¬ 
pect to be passed the same kind of object; each extracts a dif¬ 
ferent piece of information from it. Documents, 
similarly, surface not merely as containers of 
stuff, but as another important kind of object cur¬ 
rency circulating through the system. Taligent’s 
human-intcri'ace designers want applications, and 
even documents, made subordinate to work fiow. 
They believe, I think rightly, that you have to 
make computer tasks correspond much more 
closely to real tasks. First-generation GUIs some¬ 
times had the right ideas (e.g., the Mac's Tra.sh- 
can) but couldn't make them pervasive. 

How does Taligent’s TAE compare to Micro¬ 
soft’s Cairo? "It wants to solve the needle-in-a- 
haystack problem,” says Vickers, referring to the 
way in which Cairo's distributed, object-oriented 
flic system will collect vast quimtities of data and 
automatically index it for rapid retrieval. While 
that's an important problem to solve, he allows, “why build a 
haystack out of all your company's hard disks?” Taligent isn’t tid¬ 
ing to build a distributed-file system or a global directory. Its 
stjategy relies on objects that unify various flavors of these ser¬ 
vices and virtual places that structure our use of those objects. 

Will the strategy work? To date, there is little hard evidence one 
way or the other. Taligent showed BYTE multiple active em¬ 
beddings, one kind of document collaboration, and several in¬ 
triguing things that business-card objects can do. But the most 
compelling demonstration, the one that spells out the “people, 
places, and thing.s” vision, remains speculative—as of now, it’s 
still just a Macromind Director animation. I don’t Ihink even 
Taligent knows for sure whether, or how effectively, the TAE 
frameworks can make these kinds of ideas real. That's what the 
first 100 IS Vs iuid corporate developers {and BYTE) will try to 
figure out. ■ 


Jon Udell is a B YTE senior teefmit:ai editor at iarge. You can re^ch him on 
the Internet or BIX at judeli^bix.com. 


Taligent isn't trying to 
baild a distributed-file 
system or a global 
directoiy. Its strategy 
relies on objects that 
unity various flavors of 
these services and 
virtual places that 
structure our use of 
those objects. 
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If securing your data 
is unimportant, you 
are going to pay! 


Data security is a key item for 
an organization's production 
performance. In addition, if 
data is unavailable, your 
computer system is useless. 
The SOLlDdisk RAID sub¬ 
system guarantees data se¬ 
curity due to the continuous 
availability of data. 

Two main features characte¬ 
rize this system: 

□ Redundancy of com¬ 
ponents 

I.e. power supply, RAID 
controller and ventilator and 
hard disks. The read/write 


□ Exchange of defective 
components 

Hot swap, i.e. the availability 
to exchange components 
during operation. This is sim¬ 
ple and userfriendly. 


SOLlDdisk 



Even if a hard disk fails, your 
data is secure and available! 
This is made possible by the 
RAID controller which 
assigns a security code to all 
data received from the com¬ 
puter system, and distributes 
the data across the hard disks. 
If one of the drives fails, the 
RAID controller can continue 
to supply the data to the 
computer system. This is done 
by using a security code which 
is available on one of the other 
hard disks. 


MAKE SURE YOUR DATA IS SECURE! 



The SOLlDdisk RAID 
system at a glance: 

Users can be supplied with vast 
amounts of secured data, and also 
have the feature of direct access 
capabilities. Industries that use 
desktop publishing, multimedia 
and databases, will find RAID 
essential. 

Features: 

Redundant structure • no down 
time • mirror cache • up to 80GB 
per unit, 560GB per SCSI * 
MTBDL more than 4 Mio hours 
(500 years) 


^4 


cache is mirrored using two 
RAID controllers. 


Germany: Tel.+49-89-31 57 19-0 • Fax +49-89-3 15 91 46 

Austria: Tel. +43-22 31-55 22-0 • Fax +43-22 31-55 22 26 

Switzerland: Tel. +41-56-70 12 30 • Fax +41-56-71 30 69 

We are looking for distributors/dealers worldwide! Please call Rainer Arnold or 
Bodo Schnabel (+49-89-3 15 71 9-0) 


^COMPUTER 
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M One More Damn 


Line of Lode. Ever. 


N«(* Hon LOfOIIT M Yon llnild Koal. lloat)-llnty Propms mthont Writing a Single Line of Code. 
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PC Week called Layout a ^‘sure thing/’ 
We call it a revolution. With over 150^000 
users and tons of add-ons and dii rd-party 
support. Layout is the only tool that lets 
you build DOS or Windows 
programs by manipulating 
objects on screen — without 
writing code. Not just simple 
programs, but heavy-duty, 
miss ion-critical applications. 


open architecture, you can create new 
objects right in Layout, or even re-use 
existing source code. Layout will soon be 
on DOS, Windows, NT, and OS/2 plat- 


nics riiTT 


FToWChjiil TimTs. 


17(111 nt'i;'. 


TlH'TriH' Power (tflllpls 

Layout is truly object-ori¬ 
ented, both in the programs 
it creates,and in how you use 
it. You start out by arranging 
objects in a simple diagram, 
and then you add more ob¬ 
jects as your program grows, 
or create new objects by com- 
biningexistingones. Youcan 
run your program as you're 


building it, and tinker with any aspect of 
it. Data-entry, database, and report for¬ 
mats are all visually designed, right on¬ 
screen. 



Layout creates very efficient programs — 
they re fast and compact. No 150K“ Hello 
World” programs come out of Layout: it 
doesn't just spit out pre-canned code like 
other so-called high-level 
tools. And because Lay¬ 
out uses highly optimized 
screen drivers. Layout pro¬ 
grams — even on slow 
286 mach i n es—are ligh t- 
ening-quick. 


these platforms will be hilly portable to J 
the others — automaticallyi 


YVhj'U#ul islliPl'll.iiratpTii(il 

Layout delivers the future 
for $299.95, including 
everything you need to 
build programs; free, un¬ 
limited, technical support; 
and superb documenta¬ 
tion. Call today, join the 
Layout revolution, and 
never see code again. Ever. 

Free! 


Ikal I'm. Imn'ililihi I'prfnrmiinrp 


O800-424-6644 


\M Layout M\\m 

When you're done, Layout creates real 
.EXE files, or well-structured and effi¬ 
cient C/C++j Pascal, or BASIC programs. 
And because Layout has a completely 


The programs Layout creates are com¬ 
pletely graphical, even under DOS, and 
can have windows, icons, 3D buttons, 
hypertext links, and much more. L.ayour 
even supports pictures as a data-type! 


Objects, Inc. 


99 Rosewood Drive # Danvers, MA 01923 USA 
USA 50!j-777-2S0C} FAX 508-777-0180 
Asia (852) 868-6006 FAX (852) 868-9721 
UK 0283-71311 ! FAX 0283-713111 
Benelux 038-223867 FAX 038-212902 
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Programmii^ 


Visual Programming’s Many Faces 


A future pro^rsmmer msy look lees 
like 3 writer leying down words and 
more like an electrician wiring 
together circuit components 


RETER D. VARHOL. 

iti^ arrival of programming tools such as 
sFHF Visual Basic, the term visual programming has 
entered the lexicon of mainstream computing. However, 
the term means very different things to different people. 
For many. Visual Basic—and its cousin. Visual C-h-— 
may be all they know, or expect to know, about visual 
programming. To others. Visual Basic is hardly repre¬ 
sentative of the vast array of different technologies that 
share the Vdbe\ of visual. Among the other alternatives are 
Digitalk’s Parts, Powersoft’s PowerBuilder, Meta Soft¬ 
ware’s Design/CPN, and Novell’s Visual AppBuilder. 

The goal of all of these different approaches is the 
same: to make programming easier for programmers and 
accessible to nonprogrammers. Some are used for rapid 
prototyping and rapid applications development, others 
are used for systems or applications design, and still oth¬ 
ers can produce stand-alone applications for distribution. 
In all cases, visual languages and visual programming 
let users put more effort 
into solving their particu¬ 
lar problem rather than 
learning about the com¬ 
puter or about a program¬ 
ming language. This way, 
an engineer, for example, 
does not also have to 
be a computer program¬ 
mer to simulate a com¬ 
plex control system. 

The term visual pro¬ 
gramming strongly 
implies graphics. 

Although it is pos¬ 
sible to “program 
visually’’ in a textu¬ 
al environment, you 
lose much of the visual 
aspects of the program in doing so. It also implies an ob¬ 
ject-oriented—or at least an object-like—view of a pro¬ 
gram. There’s nothing like representing every program 
activity as a screen object to reinforce object-oriented 
principles, even if a component is not an object in the 
strictest sense. 


Visual User-Interface Builders and Beyond 

The best-known approach to visual programming is the 
interface builder, typified by Visual Basic and Hyper¬ 
Card. These tools provide a set of screen objects, such as 
buttons, scroll bars, and menus. You position these con¬ 
structs on a form and describe their behavior through the 
use of a scripting language associated with each one. 

Visual Basic goes beyond being a simple screen builder 
to being a component builder, because its components 
(called VBXes), which can be quite complex, can be ab¬ 
stracted from one application and placed in another (see 
“Componentware,” May BYTE). You might call this a vi¬ 
sual environment for program construction. 

The ability to do this has been available commercial¬ 
ly since the mid-198()s, but it became widely known with 
Visual Basic. What you are doing is visualizing the soft¬ 
ware design from the user interface down and then im¬ 
plementing it Visual Basic and similar tools constrain you 
to think of an application in terms of the user interface, 
making it more likely that the program will be very user- 
centered. 

However, Visual Basic and Apple’s HyperCard lack 
the ability to extend predefined objects by inheriting their 
characteristics. You can add new components, but only 
with conventional programming techniques. 

Visual System Modeling 

A second category of visual languages might be thought 
of as visual modeling tools. You can use these to create vi¬ 
sual models of systems, 
programs, or data. But 
what separates these 
from simple drawing 
packages is that it be¬ 
comes possible to “exe¬ 
cute” the model to simu¬ 
late the operation of 
a program or a system. 
Products such as i-Log- 
ix’s Statemate and Meta 
Software’s Design/CPN 
do just this. 

Both of these products 
support the system-de- 
sign process. Statemate 
uses state charts, while 
Design/CPN employs 
colored Petri nets. State 
charts work best when modeling the transition of a sys¬ 
tem from one state to another, while colored Petri nets are 
more useful for modeling the flow of control in a system. 
Both of these design formalisms have a logical structure 
that makes the resulting models deterministic, meaning 
that there is only one set of outputs for any set of inputs. 



An example of the author's visual toolkit at work 
inside VisSim. On display is the simulation of a 
multiple-queue, single-server system. 
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Visual Sokilions’ VisSim gives you a predefined set of engi¬ 
neering and maihematical functions to visually create a continu¬ 
ous stale simulation, such as the flight path of a ballistic mis¬ 
sile. These functions are encapsulaied into visual boxes on ihe 
screen. You wire these boxes together to create a flov^ of data. Vis¬ 
Sim lets you extend its language by writing DLLs that translate 
into additional screen boxes, and you can generate C code from 
the simulation and compile it to run in stand-alone or embedded 
applications. 

Physically, these visual models bear no resemblance to the 
aciual or proposed system. What they do is represent an impor¬ 
tant aspect of the system, such as the flow of data or control. 
Rather than being static, these tools can also simulate that as¬ 
pect, helping the designer to see whether or not the design w orks 
and to make adjustments based on the simulated results. 

My own experience with visual languages falls into this cate¬ 
gory. Seeking to sijTmlate the transmission of packets on computer 
networks. I developed a visual toolkit for discrete event simula¬ 
tion. This toolkit, which works in conjunction with Visual Solu- 
lions' VisSim, provides a set of high-level visual boxes, such as 
a Queue and a Server, that represent major queuing functions. To 
create a simulation, you simply select the appropriate boxes from 
the menu, place them on the display, and use wire connectors to 
indicate the flow of packets in the simulation (see the screen). Oth¬ 
er boxes let you generate random numbers and collect statistics. 

Visual-Programming Aetivilies 

Wliile you visually assemble the screen in Visual Basic, you still 
have to write some traditional code to operate the interface and to 
provide the necessary computational engine for the application. 
Although this repre.senLs what might be the most popular form of 
visual programming today, perhaps the greatest potential resides 
in performing actual programming tasks through visual means. 

Among the commercial applications falling into this category 
are Prograph Intemationars Prograph, NovclLs Visual App- 
Builder (formerly Seri us Developer), and Digiialk's Parts. With 
these applications, you are actually programming with visud ex¬ 
pressions. Visual AppBuilder provides a number of high-level pro¬ 
gramming constructs, such as menus and menu items, windows, 
buttons, text and numbers, and pictures. To write a program, you 
position these constructs on the screen and connect outputs from 
one to inputs to othciii, depending on your flow of data or control. 
Each construct uses dialog boxes that allow you to define the 
activity that is performed when a particular event occurs. 

Even this approach, however, cannot gel entirely away from tra¬ 
ditional programming. Visual AppBuilder lets you use C or Pas¬ 
cal to write your own constructs, which can then be compiled 
into your own customized visual library. This would probably be 
necessary for many customized applications. 1 was a beta tester 
for Seri us Developer befom the company was acquired by Novell, 
and while I liked tlie idea of programming visually, I found that 
I had to write several of my own objects in Pascal to create the 
kind of applications 1 wanted. 

This type of visual programming works well for specialized 
tasks. Adept, from Symbologic, uses the concept of connecting vi¬ 
sual objects together to produce expert systems. Screens, modules, 
and expert rules are created through the use of icons and dialog 
boxes. Some database tools, such as PowerBuilder, let you use ob¬ 
jects to define database activities, such as database queries and 
even database files themselves. 

These categories of visual-programming approaches are not 
mutually exclusive. Digitalk's Parts, for example, combines a 


sophisticated visual-interface builder with object-oriented oper¬ 
ations. Parts, based on Smalltalk/V, is truly object-oriented. You 
construct your user interface out of predefined objects and then 
connect them to other objects that define the activities of the 
user interface. For example, the multiplication button on a cal¬ 
culator user interface can be connected to a multiplication object 
that actually performs the work. Parts also gives you the ability 
to create your own visual components and to inherit characteris¬ 
tics from existing components. 

Given the power of this object-oriented visual approach, it is 
likely that the other tools described here, such as Visual Basic, will 
grow in this direction. Increasingly, users need to decouple an 
object from the underlying operating environment and share it 
across applications and systems. Object extension and inheri¬ 
tance will likely make their way into even the interface builders. 

The question remains as to whether visual languages can be 
used in large-scale software development efforts. One corporate 
user of Easel Corp/s Easel told me that its visual environment be¬ 
came hopelessly complex after about 300 objects. Visual lan¬ 
guages that interact with existing technologies may turn out to be 
the most useful solution. For example. Pans lets programmers en¬ 
capsulate existing Cobol code as a Parts object, allowing them to 
abstract an existing engine and visually extend it to include a 
GUI and other functions. 

So What Is Truly a Visual Languago? 

While purists may argue over whether any of these methods are 
truly visual languages, there is no refuting their utility. Few peo¬ 
ple deny that Visual Basic and similar tools are worthwhile Ibr at 
least prototyping and, as the tools get better and computers get 
faster, for actually delivering production applications. 

Programming with visual expressions excites many people as 
possibly being the ftiture of programming in generaf Parts and 
AppBuilder both support the emerging design and development 
methodology known as JAD/RAD (Joint Application Design/ 
Rapid Application Design). With this methodology, members 
of a small team of users interact in very specified roles to de¬ 
cide exactly whal they want in an application, which can often be 
produced as they watch. 

One caution that must be heeded while working with any of 
these tools is that they constrain the user to view' a program in 
a particular way, as I noted earlier with regard to Visual Basic, 
This is not necessarily a bad thing; we can certainly use more 
user-centered programs like the ones produced by Visual Basic. 

But a form with user-interface gadgets steers you into thinking 
about an application as one screen at a time, which may not always 
be appropriate. Parts and Visual AppBuilder provide a some¬ 
what different perspective, focusing on the interrelationship be¬ 
tween the user interface and the resulting program activities. 

The produces mentioned here are by no means the only ones 
that .support some aspect of vi.sual programming. Others include 
Guidance Technologies' Choreographer, Easel’s Enfiri, and 
Computer Associates’ CA-Realizer. Many traditional program¬ 
ming tools, such as Borland C-hh, are beginning to adopt many of 
these visual principles. The visual approach to programming is 
clearly an emerging technology that promi.ses to make systems and 
software designers more productive and make software devel¬ 
opment activities accessible to more people, fl 


Peier D. Vttrhcrl is chair of the graduate computer scietice deportment at 
HMer College {Nashua, NH). You emt contact him on the Internet orBfX at 
pvp. rhol @ b ixxom. 
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Dataplex. 


“It started out simple 
enough. Nothing that 
called for the power 
programming features 
of DataFIex. But when 
the job was just about 
done, a round of client 
changes put us back 
at square one ." 


Authorized International Distributors: 



Country 

Telephone 

Fax 

Country 

Telephone 

Fax 

Australia 

(03) 699 7044 

(03) 690 4531 

Mexico 

1525} 631-4913. 

(525) 631-4538 

Brazil 

(55) (0) (11) 872-9266 

(55) (D) (111 653-899 

Natherlands 

(31) 074-55 56 09 

(31) 074^50 34 66 

Canada 

416-226-2161 

416-226-4341 

New Zealand 

(54) (09) 377 2702 

(64) (09) 377 2703 

Chile 

(562 ) 2317015 

(562) 2332565 

Peru 

51-T4-417G23 

5M 4-417023 

Czech Republic (42) (02) 4r21649 

(42) (02) 4721891 

Saudi Arabia 

(02) 672-7463 

(02 ) 631-6558 

Ecuador 

(593) 4-286799 

(593) 4-2S4019 

Singapore 

(65 ) 7755588 

[65] 7796300 

Germany 

(49) 06172-9568-0 

(49) 06172-956812 

South Africa 

(27 It) 7834721 

[27-11] 8843748 

Hong Kong 

(852) 376.3373 

(852) 375 2193 

Turkey 

90.212,251 36 64 

90,212.245 72 64 

itaiy 

(39) (0184) 231.606 

(39) (0184 ) 231.243 

United KinfldOffl (923) 242222 

(923) 249269 

Japan 

(81-3)-3296-7324 

l51-3,)-3296-7329 

Venezuela 

(58 2) 2372268 

[58 21 2399937 

Malaysia 

(6) 3-241 7400 

(6). 3-248 8010 





Choosing the right toots today will 
determine the success of your future 
applications. When you choose the 
DataFlex application development tools 
and DBMS, you can count on delivering 
successful solufions that really work... 
every time. And, DataFlex is transport¬ 
able: over 300,000 sites worldwide have 
chosen DataFlex on DOS, LANs, OS/2, 
Unix and AIX, 

DataFlex’s power, flexibility, and 
concurrent multi-user transaction 
processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly¬ 
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment, 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 

Your applications can be installed 
across the widest range of environments 
in the industry, thanks to DataFlex's 
multi-platform capabilities. Changes 
that once required lengthy and costly 
programming time are no longer a 
problem thanks to DataFlex's reusable 
code and portability. A change of 
operating system no longer means a 
major rewrite. 

To benefit from faster development, 
easier maintenance, and better looking 
applications, choose DataFlex, 


Features and Benefits: 


■ Flexibility for easy changes 

■ Object-oriented capabilities produce 
reusable code for increased 
productivity 

■ Easy migration across a wide variety 
of operating systems increases 

the market value of your application 
development 

DAIAFLEK 

Object-Oriented 4GL 
Application Devaiopment Environment 
DBMS 

DATA ACCESS 

C O R P O n A T ! ON 

14000 SW119 Avenue 
Miami, Florida 331B6 
305/238-0012 

1-800-451-FLEX tor product & dealer information 
For information via CompuServe: GO DACCESS 
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DELPHI is the only major online service 
to offer you full access to the Internet. 
And now you can explore this incredible 
resource with no risk. You get 5 hours 
of evening/weekend access to try it out 
for free! 

Use DELPHI'S Internet mail gateway 
to exchange messages with over 20 
million people at universities, companies, 
and other online services such as 
CompuServe and MCI Mail. Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you ''talk" with people all over the world 
and Usenet News is the world's largest 
bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as "Gopher," 
"Hytelnet" and "WAIS." If you aren't 
familiar with these terms, don't worry; 
DELPHI has hundreds of expert online 
assistants and a large collection of help 
files, books, programs, and other resources 
to help get you started. 

Over 600 local access numbers are 
available across the country. Explore 
DELPHI and the Internet today. You'll be 
amazed by what you discover. 


Free Xrial 

Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYT47 

Offer applies for new members only. A valid credit card Is required for immediate access 
Other restrictions apply. Complete details are provided during the toll-free registration 


WLHII 

INTERNET 


Attention Current Internet Users; See what DELPHI can offer you! Stock quotes, Groher’s Encyclopedia, 
newswires, and hundreds of other services are Just a few keystrokes away. Telnet to delphi.com and enter the 
username and password above for a free trial, 


Questions? Call 1-800-695-4005. 
Send e-mail to INFOsdelphi.com 
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Pentium Secrets 


Ttt9 Pentium collects lota of 
information aboiit codo oxooutlon^ 
and now you can ^ot accoaa to it 


TERJE MATHISEN 

W hen Intel announced the Pentium processor in 
March 1993,1 immediately ordered the three- 
volume user's manual. For people like me, who wanted 
to write the fastest, most efficient code possible, volume 
3 appeared to be the most useful. Imagine my chagrin, 
then, when every interesting section on optimization con¬ 
tained a reference to Appendix H, which consists of a 
single, illuminating paragraph stating that the information 
I desired is “considered Intel confidential and propri™ 
etary.” This information is only available to those willing 
to sign a nondisclosure agreement with Intel, 

From the published Pentium documentation and other 
sources, 1 knew that the Pentium could return detailed 
statistics on all major parts of its CPU—just the type of 
information that is essential for code optimization* The 
best place to look for such information was in the new, 
documented RDMSR (read machine-specific register) 
and WRMSR (write machine-specific register) insmic- 
tions. These instructions work on a set of 64-bit MSRs 
(machine-specific registers) contained in the Pentium. 

To use RDMSR and WRMSR, you move the register 
identifier (i,e*, the number) 
of the desired MSR into reg¬ 
ister ECX. Invoking RDMSR 
will then transfer the contents 
of the indicated MSR into the 
paired registers EDX:EAX, 
while WRMSR copies EDX: 

EAX into the internal regis¬ 
ter. The Pentium user’s man¬ 
ual documents MSRs Oh, Ih, 
and OEh, and also states that 
MSRs 3h and OFh, as well as 
values above 13h, are re¬ 
served and illegal* I felt sure 
the undocumented registers 
held the key to the optimiza¬ 
tion information I wanted. 

As the first step in deci¬ 
phering the undocumented 
registers, T wrote a test pro¬ 
gram that dumped the con¬ 
tents of the MSRs* (I quickly 
discovered that any attempt 
to read MSR OAh halted my 


PC, so until somebody finds a use for it, I suggest leav¬ 
ing that one alone.) Running the test program, 1 found that 
the content of most of the registers was static. The ex¬ 
ception was MSR lOh, which was changing rapidly in¬ 
deed. Guessing that MSR lOh might contain a mnning cy¬ 
cle count, 1 divided the value contained in lOh by my 
processor's 60-MHz clock speed* My hunch paid off 
when I ended up with a nice display of the number of 
seconds since I had last powered-up. 

Using RDMSR to read MSR lOh gives you the high¬ 
est precision counter available to 80x86 programs. By 
reading the value in MSR lOh before and after a block of 
code, you’ll know exactly how long the processor took to 
execute the block, down to the last cycle* 

These results parallel the ones you get when you use 
the RDTSC (read time stamp counter) (OF/31) instmction. 
Mike Schmid revealed the existence of this instruction in 
the January issue of Dr. Doth's Journal. As with many 
of the MSRs, RDTSC is not documented anywhere, ex¬ 
cept in the instruction decoding tables, where it fits right 
between WRMSR (OF/30) and RDMSR (OF/32). A quick 
comparison of RDTSC and RDMSR sho ws that both ac¬ 
cess the same running cycle count, with RDTSC being an 
alternative and slightly faster way to retrieve the data. 

Unfortunately, RDMSR and RDTSC are kernel mode 
(ring 0) instructions* My PC crashed when 1 ran these in¬ 
structions inside a DOS box or with a memory manager. 
I am guessing that you can enable ring 3 access to RDTSC, 
mayhs by using MSR OEh (test register 12 in the Intel 
manual), which is documented as “new feature control,” 
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or MSR ODh, which seems to contain a value similar to MSR 
OEh; however, I have yet to discover how to enable ring 3 access. 

Counter Culture 

My next break in deciphering the MSRs came during a visit to a 
U.S-based developer. There, I saw a utility that displayed a num¬ 
ber of interesting statistics about programs running on a Pen¬ 
tium machine. The utility could dynamically display one or two 
internal counters from a list of 38 different hardware events. The 
statistics were all related to different aspects of processor per¬ 
formance and were just the information 1 needed to perform in¬ 
formed code optimization on the Pentium. 

For example, when the developers used the utility to profile an¬ 
other program, the utility revealed that the target program was gen¬ 
erating a lot of accesses to misaligned memory variables. A sim¬ 
ple recompile of the target program, using doubleword (4-byte) 
alignment, resulted in a 2V2-times speedup. 

The developers realized that the utility would be useful for 
other programmers, so they obtained permission from Intel to 
distribute the program, as long as the source code was kept secret. 
1 obtained a copy of the executable file to see if I could figure out 


Using the Hardware Counters 

First, define macros for the new instructions: 

RDMSR MACRO 
db Ofh, 032h 
ENDM 

WRMSR MACRO 
db Ofh. 030h 
ENDM 

Then when you want to use the specific counters, I suggest 
that you read the current value of MSR I Jh first and only 
modify the part you need to set up your counters: 

mov ecx.llh 
RDMSR 

and eax.OFEOOFEOOh; save the upper 7 bits in each half 
or eax.Nrl_idx+Nrl_ctrl+{Nr2_idx+Nr2_ctrl) shl 16 
WRMSR 

Now any read of MSR 12 will retrieve the current value of 
hardware event NrJ, while MSR 13h contains event Nr2: 

mov ecx, 13h 
RDMSR 
push edx 
push eax 
dec ecx 
RDMSR 
push edx 
push eax 

Finally, insert the code to he tested here. 

mov ecx. 12h 
RDMSR 
pop ebx 
sub eax,ebx 
pop ebx 
sbb edx.ebx 

call disp64; display first count 

inc ecx 

rdmsr 

pop ebx 

sub eax.ebx 

pop ebx 

sbb edx.ebx 

call disp64; display second count 


how it accessed the Pentium statistics. 

My first obstacle was creating a disassembled listing. I con¬ 
verted the program code into a list of Defme Byte (DB xxh) 
statements. 1 encapsulated this naked code within an assembly pro¬ 
gram wrapper, ran Borland’s TASM (Turbo Assembler), and 
then converted the object file into a listing. Next, I located the 
RDMSR and WRMSR byte sequences (the Pentium wasn’t 
around when my object disassembler was written) and started 
working backwards from there. After a few days of tracing and 
testing, I found out how the internal counters work. 

The controller for the Pentium hardware counters is MSR 
1 Ih; more specifically, the lower 32 bits of MSR 1 Ih. The first 
16 bits determines the data that will end up in MSR 12h, while 
the second 16 bits determines the counter that will report its re¬ 
sults in MSR 13h, which is the nineteenth and last MSR on a 
Pentium. An obvious extension for Intel’s next CPU, the P6 
(Hexium, anyone?) would be to use all 64 bits of MSR 1 Ih and 
add two more stat counters as MSR 14h and 15h. The lack of 
more MSRs limits you to accessing no more than two counters 
at a time. 

The encoding of each 16-bit block of MSR 1 Ih is identical. The 
first 6 bits (0 to 5) are an index into the list of available hardware 
events (see the table “Pentium Counters” on page 191). When set, 
bit 6 enables counting of events in the operating-system rings 0, 
1, and 2, while bit 7 enables ring 3 monitoring. 

Bit 8 indicates whether you want to collect the number of 
hardware events or the CPU cycles that the events use. Thus by 
setting up both counters to track the same item, with one count¬ 
ing events and the other counting cycles, you get a measurement 
of the average time it takes to complete the tracked event. 

Using this information, 1 wrote P5Stat, a profiling program 
that accesses the Pentium hardware counters. P5Stat accepts an¬ 
other program name on the command line and then sets out to ex¬ 
ecute the indicated program 20 times. The first time through en¬ 
sures that all the caches are loaded, while on each of the next 19 
runs P5Stat collects two of the 38 different hardware counters 
available. After the last run, P5Stat dumps all the results to stan¬ 
dard output, where it can be redirected to a file for later use. 

P5Stat has proven useful in code optimization. For example, 1 
recently used it on WC 5.26, a freeware word count program 
that 1 wrote almost three years ago. I discovered that without op¬ 
timization the dual-pipeline Pentium gave a 43 percent speedup 
compared to running all the code in a single pipe (i.e., on a 486). 
Using P5Stat to identify crucial bottlenecks, I rearranged the in¬ 
ner loop of the counting function for the new version, WC 5.40. 
This required more instructions, but P5Stat showed that I had 
achieved nearly 100 percent filling of the dual pipes, resulting in 
an actual counting speed of 1.5 cycles per byte, or 40 MBps on my 
60-MHz Pentium. This is a 33 percent speedup over the previous 
Pentium version of WC. (See the “Program Listings” on page 9 
for information on how to obtain P5Stat and WC 5.40.) 

The profiling information available to Pentium programmers 
is a powerful aid in software development. With the information 
in this article, you can access these features and use them to iden¬ 
tify bottlenecks and inefficient coding practices in your programs. 
I hope Intel makes official information available to all program¬ 
mers and that such useful features are incorporated into other ar¬ 
chitectures such as Alpha, PowerPC, and SPARC. ■ 


BYXE JULY 1994 


Terje Mathisen is a systems architect for Norsk Hydro in Norway and has been 
developing high-performance IBM-compatible software since 1981. You can 
reach him on the Internet or BIX at terjem@hda.hydro.com. 
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Pretty Good Privacy 


This ooii-trovorsial security scheme 
Tor messages is a coiiection oT 
intemationai cryptographic methods 


WILLIAIVI STALLINCS 

I f you rely on E-mail for business or personal com¬ 
munications, beware: If you send messages over a 
network, they are subject to eavesdropping. And, as Oliv¬ 
er North and John Poindexter found out, if messages are 
stored in a file, they are subject to perusal months or 
even years later. You also need to be concerned about im¬ 
personation: That message asking leading questions may 
not be from your attorney at all, but from some hotshot re¬ 
porter with excellent hacking skills. 

What to do? PGP (Pretty Good Privacy) is the E-mail 
security package for Everyperson. Developed a few years 
ago by Phil Zimmermann, PGP combines confidential¬ 
ity and digital-signature capabilities to provide a power¬ 
ful, virtually unbreakable, and easy-to-use package. Free¬ 
ware versions are available for Windows, the Macin¬ 
tosh, DOS, OS/2, the Amiga, and other platforms. 

Much has been written about the political and legal 
issues surrounding PGP. In this discussion fll show how 
PGP works by explaining its four services for messages: 
authentication, confidentiality, compression, and E-mail 
compatibility. The figure “The PGP Process” shows the 
relationship among these four services. 

Authentication 

PGP employs the RSA public-key encryption scheme— 
a time-proven and easy-to-implement encryption method 
that is named after its inventors: Rivest, Shamir, and 
Adleman—and the MD5 (Message Digest version 5, also 
from Ron Rivest) one-way hash function to form a dig¬ 


ital signature that assures the receiver that an incoming 
message is authentic (i.e., that it comes from the alleged 
sender and that it has not been altered). The sequence is 
as follows: 

O The sender creates a message. 

0 MD5 is used to generate a 128-bit hash code of the 
message. 

0 The hash code is encrypted with RSA using the 
sender’s private key, and the result is prepended to 
the message. 

O The receiver uses RSA with the sender’s public key 
to decrypt and recover the hash code. 

0 The receiver generates a new hash code for the mes¬ 
sage and compares it with the decrypted hash code. If 
the two match, the message is accepted as authentic. 

The combination of MD5 and RSA provides an ef¬ 
fective digital-signature scheme. Because of RSA’s 
strength, the receiver is assured that only the possessor of 
the matching private key can generate the signature. Be¬ 
cause of MD5’s strength, the receiver is assured that no 
one else can generate a new message that matches the 
hash code—and, hence, the signature—of the original 
message. 

Each person’s signature is independent and is therefore 
applied only to the document. Otherwise, signatures 
would have to be nested, with the second signer signing 
both the document and the first signature, and so on. 

Confideiitiaiity 

Another basic service provided by PGP is confidential¬ 
ity, which is provided by encrypting messages to be trans¬ 
mitted or to be stored locally as files. In both cases, the 
conventional encryption algorithm known as IDEA (In¬ 
ternational Data Encryption Algorithm) is used. IDEA is 
a relatively new algorithm that is generally considered to 
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be much stronger than the widely used DES algorithm. 

In any conventional encryption system, the problem of key 
distribution must be addressed. In PGP. each conventional key is 
used only once. That is, a new key is generated as a random 128- 
bit number for each message. This session key is bound to the 
message and transmitted with it, as explained below. 

O The sender generates a message and a random 128-bit 
number to be used as a session key for that message only. 

0 The message is encrypted, using IDEA with the session key. 

0 The session key is encrypted with RSA, using the receiver’s 
public key, and is prepended to the message. 

O The receiver uses RSA with his or her private key to decrypt 
and recover the session key. 

0 The session key is used to decrypt the message. 

IDEA is substantially faster than RSA, so to reduce encryption 
time, the IDEA/RSA combination is used in preference to simply 
using RSA to directly encrypt the message. Also, the use of RSA 
solves the session-key distribution problem, because only the 
receiver is able to recover the session key that is bound to the mes¬ 
sage. Thus, to the extent that RSA is secure, the entire scheme is 
secure. To this end, PGP provides the user with .several RSA 
key-size options: 

• Casual (384 hits): known to be breakable, but with much effort 

• Commercial (512 bits): possibly breakable by three-letter or¬ 
ganizations 

• Military^ (1024 hits): generally believed to be unbreakable 

Both confidentiality and authentication services can be used for 
the same message. First, a signature is generated for the plaintext 
message and is prepended to the message. Then, the plaintext 
message, along with the signature, is encrypted using IDEA, and 
the session key is encrypted using RSA. 

In summary, when both services are u.sed, the sender first signs 
the message with his or her own private key, then encrypts the 
message with a session key, and then encrypts the session key with 
the receiver’s public key. 

Compression 

As a default, PGP compresses a message after applying the sig¬ 
nature but before encryption. Compression has the benefit of re¬ 
ducing the size of an E-mail transmission. 

Note in the figure “The PGP Process” that the signature is 
generated before compression. It is preferable to sign an un- 
compres.sed message .so that you can store only the uncompressed 
message together with the signature for future verification. If 
you were to sign a compressed document, it would be necessary 
either to store a compressed version of the message for later ver¬ 
ification or to recompress the message when verification is re¬ 
quired. 

Message encryption is applied after compression to strength¬ 
en cryptographic security. Because the compressed message has 
less redundancy than the original plaintext, cryptanalysis is more 
difficult. The compression algorithm used for TOP is ZIP, a pop¬ 
ular algorithm originally developed for DOS machines. 

E-Mail Compatibility 

When PGP is used, at least part of the block to be transmitted is 
encrypted. If only the signature service is used, then the mes- 
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.sage digest is encrypted (with the sender’s private RSA key). If 
the confidentiality service is used, the message plus signature 
(if one is present) is encrypted (with a one-time IDEA key). 
Thus, all or part of the resulting block consists of a stream of ar¬ 
bitrary 8-bit octets. 

However, many E-mail systems permit the use of only tho.se 
blocks that consist of ASCII text. To accommodate this restric¬ 
tion, FYjP provides the service of converting the raw 8-bit bi¬ 
nary stream to a stream of printable ASCII characters. 

The scheme used for this purpose is known as radix-64 con¬ 
version. Each group of three octets of binary data is mapped into 
four ASCII characters. The use of rddix-64 expands a message by 
33 percent. Fortunately, the session key and signature portions of 
the message are relatively compact, and the plaintext message is 
compressed. In fact, the compression should be more than enough 
to compensate for the radix-64 expansion. 

One noteworthy aspect of the radix-64 algorithm is that it 
blindly converts the input stream to radix-64 format regardless of 
content, even if the input happens to be ASCII text. Thus, if a mes¬ 
sage is signed but not encrypted, and the conversion is applied to 
the entire block, the output will be unreadable to the casual ob¬ 
server. This provides a certain level of confidentiality. 

As an option, PGP can be configured to convert to radix-64 
format only the signature portion of signed plaintext messages. 
This enables the receiver to read the message without using 
PGP. PGP would .still have to be employed to verify the signature, 
however. 

Public-Key Management 

As you can see, PGP contains a clever, efficient, interlocking 
set of functions and formats to provide an effective confiden¬ 
tiality and authentication service. But to complete the system, 
one final area needs to be addressed: public-key management. 

In the PGP documentation, Phil Zimmermann neatly captures 
the importance of this area. “This whole business of protecting 
public keys from tampering is the single most difficult problem 
in practical public-key applications,” he says. “It is the Achilles’ 
heel of public-key cryptography, and a lot of .software complex¬ 
ity is tied up in .solving this one problem.” 

A number of approaches are possible within PGP for mini¬ 
mizing the risk of a user’s public-key file containing false public 
keys, such as physically passing the key via surface mail or flop¬ 
py disk, verifying a key by telephone, or transferring and con¬ 
firming the key through a trusted third party. But another, more 
likely method is already being used: The use of a trusted key 
server and verification by monitoring the sender’s PGP finger¬ 
prints in postings to U.senet newsgroups and other public forums. 

PGP is young, strong, and coming on. It is already being wide¬ 
ly u.sed, and its growth is being fueled by the rapid growth in 
Internet u.se and the increasing reliance on E-mail for everything 
from legal documents to love letters. It is already the practice of 
many people to include their PGP fingerprint in E-mail mes¬ 
sages. Expect to see more of this and to see such fingerprints 
appearing in print, as one does with this article, in the future. ■ 


William Stallings is an independent consultant and a frequent contributor to 
BYTE. He is the author of over a dozen hooks on data communications and 
computer topics and is currently at work on a user's guide to PGP. This ar¬ 
ticle is based on material from his most recent hook. Network and Internetwork 
Security (Prentice-Hall, 1994). Hu: PGP fingerprint is B1 4E 2A BD 96088B 
A4 67 83 DJ 09 FE 52 56 6C. You can contact him on the Internet at stall- 
ings@acm.org or on BIX do "editors. ’* 
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An Educational Trip 



ICTE (International Conference on Technol¬ 
ogy in Education) met this year at the University of London, an 
institution distinguished by having on display a wax model 
containing the complete skeleton of Jeremy Bentham, one of the 
university’s founders. As I understand it, Mr. Bentham, looking 
pretty good for his age, is wheeled—stovepipe hat and all-—into 
meetings of the trustees, where he is recorded as “present but not 
voting.” Naturally I went to see him: he sits in a corridor off the 
South Cloister, where he attracts little attention except from 
visitors. 

I’d never been to an ICTE, and when Mrs. Poumelle was in¬ 
vited to present a session built around The Literacy Connection, 
her program for teaching reading (see my June column)—it was 
also the formal launch of the new Macintosh version—this looked like a good 
chance to get the latest on what’s happening in education. It also gave me an op¬ 
portunity to get to a British computer show in the enormous new exhibit hall at 
Birmingham International Airport. 


Jerry travels to 
London to attend 
a conference on 
education and 


The ICTE was held in ihe University of Lon¬ 
don’s Education Institute, a building whose ar¬ 
chitecture is described by those who like it as 
"‘royal brutal.” The inside was nicer, with a well- 
designed lecture hall. 

Sessions varied. Some were from education 
theorists who used phrases like ‘'epistemologi¬ 
cal and didactical domains of validity” but were 
under the impression that they were communi¬ 
cating with the audience. I was more interested 
in examples of technology in use. 

There isn’t a lot. It’s not that it doesn’t exist: 
the potential is certainly there, and, where used 
skillfully, technology can produce remarkable 
gains in education quality. Of course, it’s not 
always used skillfully and sometimes does little 
to no good, but that’s not the real probiem. The 
big difficulty is that quite often it doesn’t get 
used al all in any systematic way. 

A major factor is cost. The average classroom 
has a budget of under $500 a year for materials 
and technology, hardware and software alike. 
That doesn’t buy a lot of software, much less 
put computers into the classrooms. 


One ICTE session was on the use of video^ 
conferencing. Eddyth Worley, a distaiice-leam- 
ing consultant, put on a demonstration in which 
both PCs and Macs were networked with teach¬ 
ers in London and Austin, Texas, over ordinary 
phone lines. 

Inputs could be I'rom any video source, such 
as a camcorder or a small video camera, like 
the VideoLabs Rexcam we have. The demon¬ 
stration used hardware compression boards fur¬ 
nished by Northern Telecom. It all worked im¬ 
pressively well, but many elassrooms don’t have 
telephone lines and modems, much less several 
thousand dollars worth of software and propri¬ 
etary compression boards. 

Those that do have modems can participate in 
projects like the global classroom system, in 
which cultural and environmental data from all 
over the world is coilecled and compared. You 
can get information on the Global Laboratory 
Project from TERC, a company that organizes 
projects such as student ozone research. They 
sell lab equipment and provide guidance on how 
to set up projects. I was quite impressed by the 
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demonstration put on by Boris Berenfeld, 
TERC's senior scientist. 

Note in every case that the results of 
education technology have affected edu¬ 
cation quality, at increased expense. That 
is generally universal, and one major rea¬ 
son why it has taken so long for education 
technology to spread more widely. This 
was the conclusion of an interesting re¬ 
port by Danish researcher Hans Siggard 
Jensen of the Copenhagen Business 
School: while technology often improves 
education quality, it costs more and is not 
necessarily cost-efficient. That lack of cost- 
efficiency has hindered the spread of edu¬ 
cation technology. 

Jensen's study concluded that educa¬ 
tion technology can be cost-efficient only 
if the sy stem can transfer more of the 
“work"' to the learners, who are either not 
paid or receive low pay (an example of 
students receiving low pay being voca¬ 
tional school students who are paid for 
“retraining”). The same is true with dis¬ 
tance [earning: teacher productivity can 
be raised only if the instructors behave as 
if they are in a virtual classroom: but left to 
itself, the situation generally defaults to a 
series of one-on-one encounters. 

One reason education technology 

isn't as widespread as it ought to be is a 
simple lack of computers: although some 
schools have machines in the classrooms, 
most don't. Most school computers are in 
the offices of administrators and are used 
for school administration, not education. 

That's changing slowly. One mecha¬ 
nism of change is teachers themselves, 
who bring their own ma¬ 
chines to school. Some 
find a company that's 
changing computer mod¬ 
els and would be willing 
to donate older machines 
to a school if someone 
would just ask. Some¬ 
times a parent or group 
of parents will lend or 
give a machine to the 
class. 

One of the main prob¬ 
lems with computers in classrooms is se¬ 
curity, Schoolrooms are increasingly sub¬ 
ject to theft. Worse, machines that are 
locked down are often destroyed by van¬ 
dals frustrated because they couldn't steal 
the equipment. It's a sad commentary that 
one reason we aren't using more technol¬ 
ogy in education is that we don't have low- 
cost computer security enclosures, but it's 
true. 

Laptops are one way around the securi¬ 
ty problem, and some teachers simply 


bring one to class and take it home at night. 
That's not elegant, but it seems to work. 

Once the computers gel into the class¬ 
room, there are many networks for ex¬ 
changing ideas on how to use them. Rober¬ 
ta runs one of the largest (the Education 
Round Table, or ERT) on GEnie and mod¬ 
erates a smaller one on BIX. Most com¬ 
puter BBSes have an education forum and 
libraries of software, both freeware and 
shareware. Few of those programs ap¬ 
proach commercial programs in sophisti¬ 
cation, but many of the commercial pro¬ 
grams are prettier than they are effective. 
The most important thing is to find out 
what other teachers are doing and how it 
works for them. 

The ICTE is a major place for learning 
that. Like most professional conferences, 
there's at least as much value in the hall 
and coffee-break conversations as in the 
formal sessions, I wish that every school 
teacher in the country could attend at least 
one ICTE meeting. That wouldn't solve 
the education crisis in the U.S., but it sure 
would help. Next year's conference runs 
from February 28 to March 3 in Orlando, 
Rorida. 

There's a lot of educational software, 
but most of it is for a single user, not for 
the classroom. There's software to increase 
vocabulary (David Kay , formerly of Kay- 
Pro and now of SmartTek Educational 
Technology, has a good series called 
Wordsmarl that covers the lower grades 
to college level), electronic-workbench 
software {one of the best is Electronics 
Workbench from Interactive Image Tech¬ 
nologies), and math and physics software. 
There are games dis¬ 
guised as education pro¬ 
grams, and there's Myst, 
which is an education 
disguised as a game. It's 
almost worth buying a 
Mac just to have it. Myst 
comes from Broderbund 
Software, the same peo¬ 
ple who made The Man¬ 
hole, one of the earliest 
CD adventures. It's hard 
to describe: Myst is a 
small world you can explore. It's full of 
puzzles, all of which have logical solu¬ 
tions, Myst forces you into the hypothe¬ 
sis-experiment mode, which means it’s 
teaching the essence of the scientific 
method, but I don't suppose most of those 
who play with it think of that. Mostly, it's 
a fun world to explore. 

Roger Wagner (rwagnerinc@aoLcom) 
has a program called HyperStudio that ri¬ 
vals HyperCard. More on that when I get 
a copy. He told me the story of a teacher 



JULY 1994 BYXE 











































According to on independent 
study supported by ttie United 
States Deportment of 
Education, DesignCAD 3D bent 
all other PC bosed, higt>end, 
solid modeling programs in 
nine major categories! 
DesignCAD 3D comes fully 
equipped with its own pro- 
gromming language. This 
allows you to customize pr copy of DesignCAD 
with specific commands p need. 

With DesignCAD, p don't have to purchase ony 
expensive odcfons. It is all included! Every draw¬ 
ing in this ad was drown using DesignCAD 3D, 
straight out of the box! Here are just o few of the 
features p get with DesignCAD 3D: 


YOU CAN 
DO ALL 
THIS ON 
YOUR PC 
FOR LESS 
THAN 
$500! 


Aineiiam Sniiill Business Computer's 
One Ameriain Way, Piyoi; OK 74361 


Get More 
Flash for 
Your Cash! 


DtSlg«W2DMsolMbllM 


aJOBOnUfBmJnS 

nOfmmf 

wirnfens 

•MmadSuba 

kuOtkioK 


•nUmlnlkmcl 

•SiqutcfWfi 

hmab 

•Ibj/iim 

mnam 


Don't hesitate! If p need professional 3D CAD 
power, DesignCAD 3D hos the tools p wont at a 
price p can afford! Order pr copy TODAY! 


Fax (918)825-6359 

BBS# (918)825-4878 


Call and Ask 
About Our 
Competitive 
Upgrade Offer 
Or to Receive a 
FREE Brochure 
and Demo Disk! 



friend, Tony Latesse, who develops his 
own educational software. His philosophy 
is “One Goal, One Stack, in One Evening.” 
It seems obvious when said, but I hadn’t 
thought of it. It’s also clear that with this 
approach, it doesn’t take a great many 
evenings to build up an impressive library 
of software tailored to the specific needs of 
your class. 

If you have a Mac with a CD-ROM 
drive and any interest in classical litera¬ 
ture, you can’t afford not to get The Mad¬ 
ness of Roland from Greg Roach at Hy¬ 
perbole Studios. This is an imaginative 
use of hypertext and QuickTime for the 
Mac. Roach says he originally conceived 
this as a stage presentation, but he soon 
found no one could afford to produce it. It 
features live actors. 

Roland, or Orlando, was one of the pal¬ 
adins of Charlemagne. He is best known 
for his last stand in the pass at Ronces- 
valles, but his earlier madness induced by 
love generated a number of poems. The 
best known of these is Ludovico Arios¬ 
to’s Orlando Furioso, Ariosto is laigely 
unknown today, but he was one of the most 
influential poets of the Renaissance and 
had a considerable impact on English lit¬ 
erature; he’s worth rediscovering. Roach’s 
presentation is genuinely fun and is a real- 
live, no-question-about-it work of art for 
multimedia. Recommended. 

We took the train up to Birming- 
ham to see the National Computer Shopper 
show. The train ride was delightful. My 
British friends complain about their trains, 
but 1 found them clean, fast, frequent, and 
on lime. 

There will always be an England. I got 
a newspaper to read on the train ride, and 
as we rode for the hour or so to Birming¬ 
ham, 1 read an article in London’s Daily 
Mail about the latest sex education scandal. 
Apparently someone in the Department of 
Health hired the “agony uncle” of a teen 
magazine to write a sex education manual, 
and several hundred thousand copies were 
printed before the politically appointed 
Minister of Health saw it. She instantly 
blushed and ordered them all destroyed; 
they were far too explicit and “treated .sex 
in a mechanical way without regard to 
emotions.” 

The Labour opposition “.shadow” Min¬ 
ister of Health (the person who would be¬ 
come Minister if Labour were to win a 
majority in the House of Commons) had 
demanded a copy but was told none were 
available. Perhaps so, but the Daily Mail 
had obtained a copy, and when I read ex¬ 
cerpts from it as printed in the paper, I 
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managed to shock some of the business- 
people in our train compartment. 

If the Daily Mail had a copy, I bet some¬ 
one with a scanner got one as well, and 1 
expect if you really want to read this thing, 
yon can find it on the Internet. T doubt it 
has become road kill on the information 
highway. 

The National Computer Shopper show 
was well organized, not as large as the old 
West Coast Computer Faire in its prime, 
but bigger than the recent Los Angeles 
Computer Faire, Many of the larger com¬ 


panies, including IBM and Microsoft, were 
there. Creative Labs also had a large booth, 
which shouldn’t be surprising, because 
one feature of the show was a Doom (see 
my April column) tournament. There was 
a huge booth where you could play Doom 
until you were hooked and then purchase 
a copy. 

There were a number of other game pre^ 
sentations, as well as the usual computer 
retailers with blowout sales and dealers in 
business and education software. Prices 
were lower than those I saw in London 


stores, but, of course, 1 wasn’t really shop¬ 
ping. Memory in Britain is £33 a mega¬ 
byte, comparable to U.S. prices, and a 66- 
MHz 486DX2 VL-B us clone was £700 at 
the show. 

Unlike the old West Coast Computer 
Faire, this show didn’t go in much for con¬ 
ferences and speeches; everyone was too 
busy playing Doom, anyway. It was a good 
overview of computing in Britain, and Tm 
glad I went, particularly since it was a fine 
day and the trip from London to Birming¬ 
ham runs through some really delightful 
countryside, clean and green with a canal 
running alongside the tracks. 1 also saw 
signs proclaiming the virtues of Britain’s 
clean nuclear power plants that run the 
electric railroads. That’s something you 
don’t see much of over here. 

It’s astonishing what they can do with 
disk storage. Our new Pentium has a DEC 
hard drive with a gigabyte of storage, 1000 
MB, for under $1000. That’s impressive, 
but BSE has more than half that, 520 MB, 
on their latest Flashdrive. Flashdrives op¬ 
erate from the parallel port. The whole 
package, including batteries to run it for 
several hours, is smaller than a cigar box. 
The new 520-MB model is fast, too, faster 
than regular hard drives were only a cou¬ 
ple of years ago. 

Installation is simple: you just add DE- 
V1CE=C:\FLASHDRV.SYS to your CON¬ 
FIG.SYS file and copy the file to your root 
directory. I do have a few warnings. The 
BSE installation program puts the device 
statement as the very first thing in your 
CONFIG.SYS file, and if you’re running 
QEMM.SYS, that will probably lock up 
your system. If that happens, you can either 
get out your panic floppy disk or turn off 
the Flashdrive and reboot; the device won’t 
install if it can’t find a valid drive. Then 
edit CONFIG.SYS to put the FLASH- 
DRV.SYS statement below QEMM.SYS. 
That done, you can run QEMM’s OPTI¬ 
MIZE command: FLASHDRV.SYS loads 
high quite well. 

The other warning is that if you have 
an older Flashdrive unit, such as the 120- 
MB version partitioned into four 30-MB 
logical drives, be sure to save your old de¬ 
vice driver. The new FLASHDRV.SYS is 
superfast, but it’s not backward-compati¬ 
ble with the older drives. 

I copied my old FLASHDRV.SYS into 
a subdirectory called OFLASH and put 
the statementDEVICE=C; \OFLASH\FUSH- 
DRV, SYS into the CONFIG.SYS file. After 
testing it with the old unit, I remarked botli 
device-driver statements out. When I’m 
ready to go on a trip, I bring up which¬ 
ever Flashdrive I’ll be carrying and copy 
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Remote control is a great way to access a computer by modem if 
there's no other option. But if you could accomplish the same thing 
faster and more easily, you'd probably drop it in a minute. 

Which is precisely what you can do once you have HotDisk* — 
the amazing new remote disk software from Smith Micro for both 
DOS and Windows. 

With HotDisk. you execute programs at your location while 
accessing up to 26 drives available to a host PC exactly as if they 
were on your own computer. As a result, you bypass the bottlenecks 
that bog down remote control and free tbe host to be used by some¬ 
body else because HotDisk operates invisibly in the background. 

HotDisk is simple to use. too. since it utilizes all DDS commands 
— including the easy-to-use CDPY command for transferring 
files — as well as convenient drag and drop Windows capabil¬ 
ities. And it gives you transfer speeds of 1.200 to 115.200 bps. 
plus password protection, host 
dial-back security and access 
rights for each user. 

So call Smith Micro — the 
leader in telecommunication software — today at 1-SOO-964-SMSI 
for more information or to find out where you can get HotDisk. 
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all the necessary elements of my work en¬ 
vironment onto it. Flashdrives work with 
all the portables I have, including note¬ 
books; all that's required is that the ma¬ 
chine have a parallel port. 

The Flashdrive unit has a printer port 
on it. My 520-MB unit prints only if it's 
powered by the AC adapter* but Tm told 
current models will print with just battery 
power. 

Incidentally, you want 
to be careful what power 
adapter you use on a 
Flashdrive. I managed to 
connect my 120-MB 
Flashdrive unit to the 18- 
VAC adapter for a mo¬ 
dem—they were both in 
my travel bag^^—and 
blew out the 
electronics. 

BSE says 
that hap¬ 
pens sev¬ 
eral times a year. The fix is a new drive 
electronics board and a new plastic bot¬ 
tom to the drive case, because the over 
power blows a small condenser on the 
drive board. The drive unit isn't harmed. 
BSE sent me the repair kit, and it look me 
about 5 minutes to get it running like new. 

BSE drives are a good deal for porta¬ 
bles and sneakemets. For that matter, they 
make great backups. You can even access 
one across a Windows for Workgroups 
network, provided that the host machine 
is set to share it. Tm paranoid enough that 
when I work on the road. I save it onto a 
floppy disk as well as the Rashdrive; but I 
have to say I have never lost a byte saved 


on a Rashdrive, and 1 havenT been par¬ 
ticularly gentle with mine. Sometimes it 
travels in my wheeled carryon; other times 
it gets wrapped up in pajamas and sent in 
checked luggage. Recommended. 

There are times when 1 hate Windows. 
For instance: 1 recently tried to install a 
new game in my Games group. It wouldn't 
install, and the error message said that 1 
had insufficient memory; T should shut 
down some applications and 
try again. I shut down every¬ 
thing except Program Man¬ 
ager and tried again—and 
got the same error message. 

Some programs don't 
properly release resources 
back to Windows when you 
shut them down, so I closed 
Windows and reset my ma¬ 
chine by turning it off. 
Then I restarted and 
brought up Windows. 
When I went to install my 
game, I got the same error message. Since 
there was nothing to shut down, this didn't 
seem helpful. Of course, it happened on a 
Sunday night when I couldn't call anyone. 

All right, Tm using loo much memory* 
I thought. 1 have a lot of fonts installed. 
Let's get rid of some and free up some re¬ 
sources. I went through the font library 
with fire and sword. If you've ever in¬ 
stalled CorelDraw* you'll have an awful 
lot of fonts you'll probably never use. 
Some other programs give you oddball 
things as well. For instance, from some¬ 
where I had two Hebrew letter fonts in¬ 
stalled. 1 figured that if I e ver needed them 
i could reinstall, and ehminatcd them along 


with a number of others named for ob¬ 
scure cities like Yakima. Then I exited 
Windows, reset the machine, came back, 
and got the same error message when 1 
tried to install my new game. 

Eventually 1 figured it out, although 1 
am not sure what pul me on the right track. 
My Games group has a number of obsolete 
game icons in it, games that I tong ago 
eliminated. When I eliminated one of 
those, the “insufficient memory" problem 
went away. 

I had 28 items in the Games group. That, 
as it happens, is too many. Since we pre¬ 
viously di.scovered that you can’t have 
more than 28 groups, it follows that Win¬ 
dows will allow you to access no more 
than 784 programs total. This is probably 
a lot, but still, it is a limit. More worri¬ 
some is why the error message is so sin¬ 
gularly misleading. 

If any of this is documented, I can’t find 
it. Brian Livingston's Windows Secrets 
has three index references to the “insuf¬ 
ficient memory” message, and none of 
them remotely hint that the problem is too 
marry files in one group, 1 sure w ish some¬ 
one would write a good Windows debug¬ 
ger before Windows drives me totally up 
the wall. 

So if Windows drives you nuts, 

what about using OS/2, which doesn't have 
that problem? Well, it has troubles of its 
own: 1 recently managed to crash OS/2 to 
hardware reset level, and all I was doing 
was editing a reply to some MCI mail in 
Norton Commander. I didn’t do anything 
weird, either, just went to the end of the 
message and came back up into the text 
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Pournelle 


to edit; and whambo. Commander locked 
up, and 1 couldn’t manage to get OS/2 to 
respond. Eventually there was nothing for 
it but to turn the machine off. That kind 
of lockup is pretty rare for OS/2. 

It’s less rare for Windows, but I use 
Windows more than OS/2. Most of my 
Windows crashes seem to be associated 
with sound cards. As soon as I open an 
application and get the message that Sound 
Blaster is in use by another program, I 
worry. About half the time when that hap¬ 
pens, I find I can’t shut Windows down 
properly. Ctrl-Alt-Del will usually shut 
down broken applications, but not always, 
as, for instance, a few minutes ago, when 
I had to use hardware reset to get out of 
Windows. 

The real lesson is that whether you use 
Windows, OS/2, or just plain DOS, you 
should save early and often, and back up 
your work frequently. None of that has 
changed since CP/M days. 

I like Microsoft Word 6.0 for Win- 

dows, I really do, but I think it is part of the 
plot to drive me mad. I’d done quite a lot 
of work on the sequel to Legacy of Heo- 
rot —our working title is Beowulf s Chil¬ 


dren —and it was time to let Larry Niven 
take a pass through it. Ever since Niven 
and I changed over to Word 6.0 because 
we like the version-control and document- 
comparison features, we’ve had some file 
transfer problems, so I was very careful. 
First, I saved our work, about 70,000 
words. Then I closed the file and closed 
Word. Then I used File Manager to copy 
BE01.DOC to a floppy disk. I took that 
floppy disk to Perciv^ the Pentium, copied 
the file to the appropriate subdirectory, 
opened Word 6.0 on Percival, and read the 
file in. No problems, so I sent Niven home 
with the disk. 

An hour later he called me. He was get¬ 
ting an error message that in theory of¬ 
fered him the choice of canceling or ig¬ 
noring, but choosing ignore did nothing, 
and choosing cancel informed him that he 
had a general protection fault in Word 6.0. 
This was getting in the way of his trying to 
edit the novel. 

“All right,” says I. “Turn off your ma¬ 
chine. Wait and turn it on. When it’s up, do 
CD NC and then NC to get into Norton 
Commander. Now, let’s go to C:\WIN- 
WORD\ BEOWULF and tell me what you 
see.” 


“I see a file called BEOl .DOC and an¬ 
other called $BE01 .DOC,” Larry said. 

I told him to select both files and delete 
them. Then use Commander to copy 
BE01.DOC from the floppy disk again. 
Now enter Windows and see if you can 
edit it. That woriced fine, except Larry said, 
“This sure doesn’t feel much like being 
an author.” 

“Well, I can always print it out and let 
you do rewrites on a typewriter,” I said 
with amiable malice; but he was right. 
When you’re trying to write fiction, you 
don’t want to be thinking about word 
processors and general protection faults. 

I sent E-mail to Chris Peters, Micro¬ 
soft’s Word guru, and worked on some¬ 
thing else. It wasn’t long before I had an 
answer from Chris: clearly something is 
wrong, and while Microsoft works on it, do 
Tools, Options, select the Save folder, and 
turn off fast saves. I did that. 

Next morning Larry called: he was get¬ 
ting the same problem again. Fortunate¬ 
ly, he hadn’t done much work on the file, 
so little was lost, but he was getting pretty 
upset, which was no wonder. I had him 
close Word, open it again, and attempt to 
read in BEOl .DOC. It crashed, so we went 
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through the drill again, starting with turn¬ 
ing the machine off and recopying from 
the floppy disk. “Now,” I said, when he 
was back in Word for Windows again, 
“Before you read in the file, do Tools, Op¬ 
tions, Save, and select ‘always create back¬ 
up copy.' That should exorcise this bug.” 

"Can we cut off its head, drive a stake 
through its heart, and bury it at a cross¬ 
road?” Larry asked. 

"And build a cathedral over the cross¬ 
road. Right.” 

And, in fact, the “always create backup 
copy” option seems to have done that. We 
no longer see the file SBEOl.DOC, which 
1 think was causing the problem, and we no 
longer get disk crashes. 

I make no doubt that Microsoft will fix 
this and get out a new maintenance re¬ 
lease, possibly before you read this; but 
my advice for Word 6.0 users is to select 
the “always create backup copy” option 
and leave it on. I find that it doesn’t add 
more than a couple of seconds to the time 
required to save a whole novel, and since 
I save at the end of nearly every para¬ 
graph—a habit I got into in CP/M days— 
it sure makes me feel better to know that at 
worst ril lose only a few minutes* work. 
Save early, save often, and make backup 
copies, that's my motto. 

Incidentally, one of the things I like 
about Word 6.0 is the organization of all 
those options; if you get Word 6.0, do pull 
down Tools, select Options, and poke 
around in aU the folders you find. You’ll be 
glad you did. 

One thing 1 found, under general op¬ 
tions, was a button that lets me use white- 
on-blue text. I’ve always wanted that, and 
I suspect they put it in just for me. Alas, it 
works just fine if it’s turned on when 
you’re creating a document, but when I 
select that option and load a new docu¬ 
ment, I get black-on-blue, which is un¬ 
readable. Nice try, though, and maybe 
they’ll get that fixed in the next release, 
too. Microsoft does work to keep Word in 
good shape. It’s big, but it’s fast, and the 
scaled-down laptop installation version 
works well enough on my Zenith Master- 
sport. 

In my April Awards column, I said 
that I wasn’t writing about new printers 
because no one had sent me any. That’s 
subject to misinterpretation, and a reader 
wrote to say that he was thinking of cob¬ 
bling up some junky eight-wire dol-ma- 
trix printer and sending it to me so that I 
would write about it. I think I’d better clear 
this up. 

We got several new primers last year, 
and T should have said that other than tlie 


Fargo dual-mode color printer (which I 
did write about), I hadn’t received any 
printer I felt compelled to write about. I 
get a lot of stuff here that I never mention. 
Sometimes iTs pretty good stuff, but not so 
much better than what Tm already using 
that I feel I just have to replace what I’ve 
got. In particular, the Hewlett-Packard 
LaserJet 111 I’ve had for a couple of years 
now has proved to be plenty good enough 
for what 1 do. The only thing I might have 
replaced it with was the Kyocera Ecosys, 
and Roberta snarfed that. 

You have to remember, I don’t do "re¬ 
views” as such. 1 am primarily a writer, 
which is to say I have about the same com¬ 
puter requirements as many small busi¬ 
nesspeople. I write, do spreadsheets, keep 
databases, and draw illustrations and maps. 
I need programs and equipment for all that. 
I also have some interest in and connection 
to the space program and other high-tech 
research, so I look at stuff related to that. 
My wife has spent her life in the educa¬ 
tion field. I write about what we use, and 
OUT interests are broad enough that we 
work with a lot of equipment and soft¬ 
ware. We’re also chronically behind on 
our work, and I hold deeply the opinion 
that if it ain’t broke you shouldn’t fix it, so 
1 don’t Ughdy change from something that 
works to something new. 

Of course, I like playing with new stuff, 
and I have an obligation to experiment 
with enough new hardware and software to 
fill this column every month, so I do try a 
lot of new things; some get into this col¬ 
umn and some don’t. Although the earth¬ 
quake helped us clear out some space, 
Chaos Manor is filling up again; so, in 
general, if I’m not impressed with some¬ 
thing, I get rid of it fast, and it’ s not around 
when it comes time to write. There’s al¬ 
ways more worth writing about than I have 
space for. 

So my apologies if I misled anyone. We 
did get several printers, but none I fancied 
over the LaserJet III for DOS/Windows 
and the Apple LaserWriter for the Mac. 
Niven has a LaserJet 4, which we both 
like, and if I were to replace my LaserJet 
III, that’s what I’d get. 

I think the U.S. Patent Office 

has gone mad. Their latest outrageous ac¬ 
tion would be funny if the consequences 
weren’t so serious. 

As you may know, PC Dynamics of 
Westlake Village, California, has a screen 
saver that pops up the Energizer bunny 
doing odd things at random times. Niven 
has it installed on his machine: you’ll be 
working on something, and suddenly 
there’s that silly rabbit parachuting down 


Now a Full Line of 

American 

Made 

Steel 

Chassis 



- Rugged all-steel 

construction 

- Designed for FCC 

certification 

- Easy assembly 

and service 

- Full line of models 

and sizes 

- Competitive prices 

- American made 

power supplies & 
removable drive 
modules available 

Call NOW for information 

and FREE color catalog 
******** 

1 - 800 - 394-4122 

************* 

VISA & MasterCard accepted 
Same day shipment! 


Designed, 
Manufactured, 
Guaranteed by: 


Circle 176 on Inquiry Card. 

205 Apollo Way ■ Hollister, CA 95023 
A division of California Metal Products 
manufacturing quality American made products for 
25 years 

___ / 


CALIFORNIA 

PC PRODUCTS 


JXJ1.Y 1994 BYTE 307^ 


















Circle 104 on Inquiry Card. 


Poumelle 


Don’t Be the Last One 
Using FORTRAN^^ 


You look around and discover everyone is making the 
move to Lahey Fortran 90. Except you. You're using 
Fortran because it is proven, portable, and the best 
language for numerically intensive programs. But why 
77? With Lahey Fortran 90, you can run your 
FORTRAN 77 programs faster and take advantage of 
the new language features in 90. 

Array expressions, more Intrinsic functions, structures, 
pointers, better array handling, and modules are just a 
few of the reasons to move to Lahey Fortran 90. Use 
these and other features to build new, faster executing 
32'bft applications with fewer lines of code. But even Sf 
you are not writing new code, the design and speed of 
Lahey Fortran 90 are reasons enough to switch. 

Lahey Fortran 90 combines our compiler design and 
Intel’s highly optimized code generation technology. 
OptoTilzed from the ground up for the Intel architecture. 


; Lahey Fortran 90 is the fastest PC Fortran on the 
I Pentium-over 14 Mflops on a 66 MHz (SP Unpack). 

I And, you get all the tools found in our award-winning 
; (ahem) FORTRAN 77 language systems; editor, 
debugger, profiler, librarian, make, linker, video 
graphics, and Phar Lap's royalty-free DOS-Extender- 
everything you need to write or port 4GB programs, 
Add to this our decade of writing PC Fortrans. If that’s 
not enough, all Lahey products include free technical 
support and a 3(klay money-back guarantee. 

So don't be the last one using FORTRAN 77 when you 
can make the move to Lahey Fortran 90 for only $895. 

800-5484778 


Lahey 


Portf«n is ouf torts 

702*631*2500, Fax: 702*631*6123 


through your work. PC Dynamics has li¬ 
censed the bunny image and pays a fee for 
using it. 

Comes now the law firm of Knobbe, 
Martens, Olson, & Bear demanding mon¬ 
ey on behalf of Software Advertising of 
La Costa, California, on the grounds that 
Software Advertising has a patent that cov¬ 
ers any “system which integrates an ad¬ 
vertisement into a computer software pro¬ 
gram without altering the function of the 
program. Screen-saver programs, which 
perform their intended function yet dis¬ 
play advertisements, are the type of pro¬ 
grams covered by the patent,” writes at¬ 
torney Edward J. Treska. 

This is bizarre. For instance: Flying 
Toasters was not originally the advertis¬ 
ing logo of Berkeley Systems, so it was 
all right for them to use it; but now that 
Berkeley has trademarked Flying Toast¬ 
ers and uses it as a logo, presumably they 
owe a royalty to Software Advertising. 

Moreover, Microsoft’s Flying Windows 
is clearly in violation, and Mes.srs. Knobbe 
et al. should write a threatening letter to 
Bill Gales on behalf of Software Adver¬ 
tising. For that matter, I have a scanned 
image of the first issue of BYTE in which 
my column appeared as a regular feature; 
1 use it as wallpaper. Am I in violation of 
a patent? 

The framers of the U.S. Constitution 
did not like monopolies, because King 
George Ill had been in the habit of grant¬ 
ing monopolies on such things as trade in 
salt or matches to his friends. The Consti¬ 
tution thus rejects monopolies, but it does 
say that Congress shall have the power 
“To promote the Progress of Science and 
the useful Arts, by securing for limited 
Times to Authors and Inventors the ex¬ 
clusive Right to their respective Writings 
and Discoveries.” Clearly I respect that 
power, since I make a living because of 
the copyright law it authorizes. But on the 
other hand, I copyright only what I have 
written. I don’t .seek a patent on the letter 
e or the comma just because no one else 
has patented it. 

Software Advertising got this patent in 
1992; so far, this is the first I’ve seen of an 
attempt to enforce it. It probably won’t be 
the last, but I’ll bet Software Advertising 
hasn’t gone after Bill Gates, or anyone in 
a position to stand up to them and tell them 
what they deserve to hear. 

I can’t believe that demanding money 
from the Energizer bunny promotes the 
Progress of Science and the useful Arts; 
and I can’t think Congress does either. 
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Photo CD hasn’t caught on as 

well as 1 would have thought. In my own 
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case, I take lots of pictures and then can’t 
ever find one when I want it; Photo CD 
seems like a splendid opportunity to get 
all my pictures organized and available on 
file. 

Eastman Kodak has two programs, 
Arrange-It and Create-It, that let you do a 
lot with the pictures you’ve stored on a 
Photo CD. I haven’t worked with them 
enough to give a definite 
opinion, but they look 
good to me as a presen¬ 
tation management tool. 

You can use these pro¬ 
grams to create a script¬ 
ing language for building 
your own Photo CD for 
presentations, including 
multimedia. I used to do 
lectures illustrated with 
slides. Now, many lec¬ 
ture halls have screen 
projection equipment. It 
would be very useful if 1 could gel “Sur¬ 
vival with Style” onto a CD I could then 
project. More on this another time, but it 
looks good to me. 

The book of the month is Alvin 
and Heidi Toffler’s War and Anti-War 
(Little, Brown, 1993). I recently had dinner 
with the Tofflers, who are as interesting 


in person as their books. This is one of 
their better ones, and I’d have been proud 
to have written it. 

I’ve also recently discovered a series of 
novels by Patrick O’Brian. They’re British 
Navy novels set in the Napoleonic era, and 
if you liked Horatio Homblower, you’ll 
love Jack Aubrey. It’s best if you start with 
the first one. Master & Commander (Nor¬ 
ton, 1970). Fair warning, 
there are 15 books in the 
series, and once you start, 
it will be hard to stop. 

The first computer 
book of the month isn’t 
precisely a book, but if 
you use Windows for 
Workgroups, you need 
Microsoft’s Windows for 
Workgroups Resource 
Kit, which includes a 
book about resources and 
a disk of utilities. Mi¬ 
crosoft also has a Windows Resource Kit, 
but 1 presume you already know that. If 
you don’t, gel it if you u.se Windows. 

The first game of the month is for the 
Macintosh: Spelunx from Broderbund 
Software. This is another learning expe¬ 
rience disguised as a game; it’s advertised 
for ages 6-12, and that seems to be about 
right. There’s a lot to explore. This isn’t 


Myst, but then nothing is. 

The PC game of the month is Game- 
tek’s Frontier Elite II. It’s a space trader 
game, but if you’re of a turn of mind to 
go fight pirates and shoot people, there’s 
plenty of opportunity for that, too. It fea¬ 
tures literally thousands of worlds you can 
explore. Many are inhabited, and some are 
strange indeed. The graphics aren’t as nice 
as Origen’s Wing Commander series, nor 
is the action as hot, but the planets are 
more intere.sting. And how. Want to mine 
asteroids? Scoop fuel from a gas giant? 
Here’s your chance. 

Due to travel and a few minor compli¬ 
cations, 1 didn’t get as much done with the 
Pentium as I’d like. We have a new giga¬ 
byte rewritable glass disk for it. I’m also 
working on getting a PowerPC Mac; I’ve 
neglected Macs lately, and 1 shouldn’t. 
Stay tuned. ■ 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers ’ comments 
and opinions. Send a self-addressed, stamped en¬ 
velope to Jerry Pournelle, cJo BYTE, One Phoenix 
Mill Ijune, Peterborough, NH 0345H. Please put 
your address on the letter as well as on the enve¬ 
lope. Due to the high volume of letter.^, Jerry can¬ 
not guarantee a personal reply. You can also con¬ 
tact him on the Internet or BIX at jerryp@bix.com. 



For More Information 


Photo CD seems like a splendid 
opportunity to get all my pictures 
organized and available on Tile. 
Eastman Kodak also offers two 
programs. Arrange-It ($395) and 
Create-It ($245), that let you do a 
lot with the pictures you've stored 
on a Photo CD. Contact Eastman 
Kodak Co.. 343 State St.. 
Rochester, NY 14650, (800) 235- 
6325 or (716) 724-4000; fax 
(716) 726-3108. Circle 1146 on 
Inquiry Card. 

One of the best electronic- 
workbench software packages is 
Electronics Workbench ($299) 
from Interactive Image 
Technologies, Ltd., 700 King St. 
W, Suite 815, Toronto, Ontario, 
Canada M5V 2Y6. (800) 263- 
5552 or (416) 361-0333; fax 
(416) 368-5799. Circle 1147. 

The Energizer Bunny Screen 
Saver for Windows ($29.95) pops 
up the Energizer bunny doing odd 
things at random times. Contact 
PC Dynamics, Inc., 31332 Via 
Coiinas, Suite 102, Westlake 
Village, CA 91362, (800) 888- 
1741 or (818) 889-1741; fax 
(818) 889-1014. Circle 1148. 


BSE nashdrlves (80 to 520 MB; 
from $399 to $1099) are a good 
deal for portables and sneaker- 
nets. For that matter, they make 
great backups. I have never lost a 
byte saved on a Rashdrive. and I 
haven’t been particularly gentle 
with mine. Recommended. 
Contact The BSE Co., Inc., 2114 
North Fourth St., Ragstaff, AZ 
86004, (602) 527-8843; fax 
(602) 527-1540. Circle 1149. 

Frontier Elite II ($64.99) is a 
space trader game that features 
literally thousands of worlds you 
can explore. Many are inhabited, 
and some are strange indeed. 
Contact Gametek, Inc.. 2999 
Northeast 191st St., North Miami 
Beach, FI 33180. (800) 426- 
3835 or (305) 935-3995; fax 
(305) 932-8651. Circle 1150. 

Projects like the global classroom 
system collect and compare 
cultural and environmental data 
from all over the world. You can 
get Information on the Global 
Laboratory Project from TERC. 
2067 Massachusetts Ave., 
Cambridge, MA 02140, (617) 
547-0430; fax (617) 349-3535. 
Circle 1151. 


One of the ICTE sessions was on 
the use of videoconferencing In 
the classroom. The demonstration 
used hardware compression 
boards furnished by Northern 
Telecom, Saint Cloud Way. 
Maidenhead. Berkshire SL6 8XB. 
U.K., -f44 628 812000: fax -l■44 
628 21787. Circle 1152. 

I wish every school teacher in the 
country could attend at least one 
International Conference on 
Technology in Education. Contact 
The University of Texas at Austin. 
College of Education. P.O. Box AA. 
Austin, TX 78713. (512) 471- 
4080; fax (512) 471-8786. 

Circle 1153. 

The Madness of Roland ($59.95) 
Is genuinely fun and is a real-live, 
noK^uestion-about-it work of art for 
multimedia. Recommended. 
Contact Hyperbole Studios, Inc., 
1756 114th Ave. SE, Suite 204, 
Bellevue. WA 98004, (206) 451- 
7751; fax (206) 451-7844. 

Circle 1154. 


Microsoft Word 6.0 for Windows 

($495) is big. but it’s fast, and 
the scaled-down laptop Installation 
version works well enough on my 
Zenith Mastersport Contact 
Microsoft Corp.. 1 Microsoft Way, 
Redmond, WA 98052, (800) 426- 
9400 or (206) 882-8080; fax 
(206) 883-8101. Circle 1155. 

Myst ($60) is an education i 

disguised as a game. It’s almost 
worth buying a Mac just to have it. 
Spelunx ($35) is another learning . 
experience disguised as a game: 
it’s advertised for ages 6-12, and I 
that seems about right. Contact 
Broderbund Software, 500 
Redwood Blvd., Novato, CA 
94948, (800) 521-6263 or (415) 
382-4400; fax (415) 382-4419. 
Circle 1156. 

A good software series to Increase * 
vocabulary, Wordsmart ($59.95 to | 
$64.95) covers lower grades to 
college level. Contact SmartTek 
Educational Technology, Inc., 

2223 Avenida De La Playa, La 
Jolla. CA 92307, (800) 858-9673 
or (619) 456-5064; fax (619) 456- 
3928. Circle 1157. 
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Up? 


Move forward 
with BEST for just $ 133 ! 


your haixls on the best power 
protection value on the tnaiket 
today — the new low cost, high 
quality Patriot* models from BEST. TTie 
new Patriot models surpass APCs 
Back-UPS“ in all the importam 
categories, That’s beause we designed 
the new Patriot series to provide 
highly reliable pcfwer protection, with 
the best price/peifoniiance in its class. 

If you're using computers today, you 
know you need power protection. Here are some of the ways the new Patriot 
models outperform APCs Back-UPS* line: 

* BESTS new Patriot 250VA model gives you up to 70 percent longer 
runtime. 


ranks first in reliability, overall 
quality, and technical suppore In 
feet, BEST won 12 of the 14 survey 
categories. And ^ you need power 
ptrotection systems for mote than 
small LANs or individual PCs, BEST 
has a M pitxluct line up to 18 KVA, 
You can buy the new Patriot 
models today. Don't hack up. Move 
foward with BEST, call 
800-356-5794 m 6077. 

"We fltily appreciate the personal commitment BE^ bos made to its customers and 
resedm’ Karen Dieffenthaller, Electrotec U,SA, Inc. 

"It's wonderful to see a company and management who care and are realfy interested 
in d)€ customer and rmelkr " Her Enrtis, Blackstone Etectric, Inc. 


COMPARE 

BEST 

Patriot* 

AFC i 

Back-ups* 1 

25 OVA list price 

$133 

$139 [ 

25 OVA full load nmtlme 

8*5 nil"- 

5 min. I 

250^VA mndme after 2 blackouts* 

8 min. 

3 min. 10 sec. I 

400VA list price 

$219 

$229 1 

6 OOVA list price 

$379 

$399 I 

XJlX^ertlfied surge suppression? 
(All models up to 85(iVA>* 

YES 

No 1 


■ In multiple-blackout situations, the Patriot 250VA modeFs luntime k 
more than 150 percent longer than the comparable Back-UPS* model. 

• The Patriot series is UL 1449 rated, which means Ws a high-quality surge 
suppressor. 

There are more reasons to choose BEST. For one thii^, BEST was named 
the leading manufacturer d network UPS products for the second consecutive 
year in the 1994 K4iZ£Mrtess magaaine survey. TTiis survey shows that BEST 


WortdCupU^^- 


Paocc oii Flower Paouef m mdenails 
ef btA Ftiwcf 

Eliii.UPS h a tradsnafk of AiKiiran 
FiowcT Comenna Cnponlwn CAFQ, 

BrfOfpmem Supplier jffififlniwUiBasT 

*i%i>4ioBr lEdiu^ bctitm Fist hlid£iiH Sm umuies it M bid 
viltiX tw&fioiuf ndsi^, Eamd Ukkwi, fyai rumsnE mcbuitiL 




Your Quality Power Partner™ 


Best Power Techndogy, Inc. 

P,0. Boi 200 Necedah, W1 54^ 

80(T356-57^, ext 6077 
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What’s New 


Hardware 


Stackable Ethernet Switch 

The MADswitch stackable 
Ethernet switch ($2995) is part 
of Xedia’s MADway series of 
media-access devices designed 
to increase Ethernet network 
throughput for clients/servers 
and workgroups. The unit has 
an integral expansion slot capa¬ 
ble of supporting future net¬ 
work growth via Fat Pipe net¬ 
work cards operating at speeds 
of up to 155 Mbps. Additionally, 
the MADswitch has six 10-Mb 
switched Ethernet ports, each 
of which has thousands of user addresses, and provides the Spanning Tree protocol, out-of- 
band monitoring and configuration, and SNMP. 

Contact: Xedia, Wilmington, MA, (800) 989-3342 or (508) 658-7200, 

Circle ±3±9 on Inquiry Card. 



REAL-TIME DISPLAY SCANNER 

A font-independent, gray-scale 
hand scanner, the RollandRead 
Personal ($195) displays images 
in up to 256 shades of gray with 
selectable 100- to 400-dpi 
modes. From Recognita Corp. of 
America (Sunnyvale, CA), the 
scanner incorporates the com¬ 
pany's Go-CR OCR software, 
which has a recognition speed of 
4(XX) words per minute and 99.9 
percent accuracy, according to 
Recognita. Able to recognize text 
in 80 languages, the .scanner has 
an 8-KB on-board buffer and ad¬ 
vanced rear stabilizers. 

Phone: (800) 255-4027 or 
(408) 241-5772. 

Circle 1322 on Inquiry Card. 

PRINT ON THE SUNNY SIDE 

The SPARCprinter II ($2695), 
from SunPics (Mountain View, 
CA), is targeted at net¬ 
worked and client/server 
workgroups involved with 
graphics-intensive applica¬ 
tions, such as CASE and 
technical publishing. The 
SunReady printer has 6CX)- 
by 600-dpi resolution, 12- 
page-per-minute production 
speed, image smoothing. 


and PostScript compatibility. 
Phone: (415) 960-1300. 

Circle 1323 on Inquiry Card. 

TWO FOR THE FIELD ▼ 

In a lightweight, sealed, shock- 
resistant case, the In Lite note¬ 
book computer (from $6495) is 
designed for light-to-heavy in¬ 
dustrial or military use. The note¬ 
book is configurable with up 
to two free PCMCIA Type I or 
Type II slots or one Type III .slot, 
a free full-size AT card slot, and 
a passive or active color display. 
Distributed in the U.S. by Pro¬ 
mark Technologies (Laurel, MD), 
the Kontron Elektronik (Eching, 
Germany) unit has an intelligent 
security system to protect your 
data from unauthorized access. 
Phone: (800) 634-0255 or 
(301)953-1120. 

Circle 1325 on Inquiry Card. 


The FW7500 portable ($7995) 
combines light weight with rug¬ 
gedness and military-specifica¬ 
tion compliance for on-the-go 
industrial or military use. From 
Field Works (Eden Prairie, MN), 
the unit accepts six half-size, 
three full-size, or a combination 
of ISA expansion cards. Also fea¬ 
tured are an integrated flat-panel 
mouse/signature pad, up to 64 
MB of RAM. a PCMCIA ex¬ 
pansion slot that 
handles Type I 
through Type IV 
drives, a dual-scan 
VGA color dis¬ 
play, and an inte¬ 
grated CD-ROM 
drive option. 

Phone: 

(612) 947-0856. 

Circle 1326 on 
Inquiry Card. ^ 

STACKED PCMCIA DRIVE 

The latest of MiniStor’s (San 
Jose, CA) More MB Drives, the 
Model MP260P3 ($499) is a pre¬ 
formatted 130-MB PCMCIA 
Type III drive with about 260 
MB of disk-storage capacity, 
achieved with the Stacker Any¬ 
where data-compression utility. 


The nitrogen-filled and sealed 
drive is supplied with the Pock¬ 
et Socket transport-safe case that 
protects against shocks of up to 
1200 g’s. 

Phone: (800) 943-0165 or 
(408) 943-0165. 

Circle 1324 on Inquiry Card. 

MAC WORKGROUP FAX SERVER 

OneWorld Fax (from $999), 
from Global Village (Mountain 
View, CA), integrates hardware 
and software in a single device 
that lets you send faxes from 
your networked Mac. The unit 
transmits in the background and 
handles multiple faxes simulta¬ 
neously, managing a queue and 
automatically reU7ing busy num¬ 
bers as necessary. A menu-bar 
status display lets you monitor 
the progress of a transmission, 
and an audio call-progress fea¬ 
ture lets you li.sten during the fax 
connection. 

Phone: (8(X)) 736-4821 or 
(415) 390-8200. 

Circle 1335 on Inquiry Card. 

MODULAR REMOTE ACCESS 

For Ethernet and token-ring net¬ 
works, Shiva's (Burlington, MA) 
LanRover/Plus (from $4299) is 
a dedicated, rack¬ 
mounted server 
that has a modu¬ 
lar platform. The 
.server allows you 
to change and up¬ 
grade configura¬ 
tions to support 
high-speed ana¬ 
log and digital 
communications, 
such as ISDN and 
V.fa.st. Available 
with integrated 
V.32bis modems or high-.speed 
asynchronous serial ports, the 
LanRover/Plus gives remote 
DOS, Windows, and Unix users 
secured dial-in access to appli¬ 
cations on the LAN. 

Phone: (800) 458-3550 or 
(617)270-8300. 

Circle 1328 on Inquiry Card. 
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STACK YOUR CD-ROMS A 

The Alpine Towers (from $1795) 
contain from four to 16 CD- 
ROM drives and provide up to 
4.2 GB of storage with multiple 
and simultaneous access. The 
PCM Technologies (Anaheim, 
CA) units feature an auto-switch¬ 
ing power supply, LEDs that 
indicate drive activity and pow- 
er-on status, and software vol¬ 
ume control. 

Phone: {800} 232-1347 or 
(7/4J 961-7000. 

Circle X334 on Inquiry Card. 

PCMCIA FAX CARD 

The FM-288i ($495) V.Fast 

28.8-Kbps data/fax mtidem liom 
PreMax Electronics {Sunnyvale, 
CA) provides daia-transmission- 
speed conversions of up to 115.2 
Kbps. The Class-1 and Class-2, 
Group Bi-compatible PCMCIA 
Type 11 card sends and receives 
fax transmissions at 14.4 Kbps. 
Phone: (408) 739-7000. 

Circle 1,066 on Inquiry Card. 


SCSI DISK ARRAYS 

Based on wide SCSL2 drives, 
the MadnStor Speed Array Nu- 
Bus storage system,s (from $4045) 
have 2- or 4-GB capacity. From 
Storage Dimensions (Milpitas, 
CA), the desktop digital-video 
storage systems support full¬ 
screen, full-motion capture and 
playback. The units use the com¬ 


pany’s Iksi and wide NuBus Da- 
taCannon RISC-based bus-mas¬ 
tering I/O card. 

Phone: (408) 954-0710. 

Circle 1329 on Inquiry Card. 

The Quick Array (from $3610), a 
SCSI-to-SCSl disk-array subsys¬ 
tem, is available in 1 2-, and 4- 
GB capacities. From PL I (Fre¬ 
mont, CA), the units include the 
company ’s (JuickSCSI-F card and 
are compatible with Macs, Pow¬ 
erPCs, and SCSI-equipped PCs. 
Phone: (800) 288-8754 or 
(5W) 657-221L 

CIrciO 133D on Inquiry Card. 


GAIN PERSONAL CONTROL 

A personal digital controller, the 
Xplor-32 ($59.95) is designed 
for embedded control, limits 
monitoring, and data logging. 
The 2,15- by 2,2-inch board in¬ 
cludes an 80C32 CPU, an 8-KB 
EEPROM, a serial port, and a 
5-V regulator. From Blue Earth 
Research (Mankato, MN), the 
board’s 12 digital I/O lines pro¬ 
vide connections for interface 
components such as resistors, 
capacitors, and transistors. 
Phone: (507) 387-4001. 

Circle 1062 on Inquiry Card. 


NETWORK ADAPTERS 

The EtherValue line of network 
adapters for PCs includes two sin- 
gie-media adapters for lOBase- 
T and lOBase-2 ($75 each) 
and a combination adapter 
($85), From Alta Research 
(Deerfield Beach, FL), the 
units are fully soBwarc con¬ 
figurable and support oper¬ 
ating .systems such as Net¬ 
Ware, the AI version of 
LANtastic, and Windows 
for Workgroups. Compati¬ 
ble with the NE2000 driver, the 
adapters include LEDs for trou- 
bleshtxning, as well as IRQ and 
I/O addresses. 

Phone: (800) 423-8535 or 
(305) 428-8535. 

Circle 1333 on Inquiry Card. 

PENTIUM AND PCI 

The Micron P90PC1 PowerSta- 
tion series of Pentium-based sys¬ 
tems (from $2999) has a PCI local 
bus and 64-bit memory architec¬ 
ture that supports up to 192 MB 
of RAM. Micron Computer’s 
(Nampa. ID) basic system in¬ 
cludes 8 MB of RAM, 256 KB 
of write-back cache (expandable 
to 512 KB), a 420-MB IDE hard 
drive, a PCI graphics accelerator 


with 2 MB of RAM, and a dou¬ 
ble-speed CD-ROM drive. 
Phone: (208) 465-3434. 

Circle 133V on Inquiry Card. 


SHARE YDUR MAC MD 
CARTRIDGE WITH DOS ▲ 

The external Dellis magneto¬ 
optical subsystem for the Mac 
(from $1195) has a sustained 
read capability of up to 1.72 
MBps with a 230-MB 3"^-inch 
MO cartridge and up to 2.3 
MBps with a L3-GB 5*A-inch 
cartridge. From Olympus Image 
Systems (frvine, CA), the sub¬ 
system implements ISO-standard 
media that use zoned constant 
angular velocity. The unit lets 
you create DOS and Mac piirti- 
tions, as well as share files across 
DOS and Mac platforms, on a 
single cartridge. 

Phone: (7/4) 453-4472. 

Circle 1327 on Inquiry Card. 




Portable LAN Adapter Hops 


The Rai«eLflN2/PCMCIA 1S605J 
operates at flistanees of up to 
50€ in standard office en¬ 
vironments and up to 1000 feet 
in open spaces. Based on fre¬ 
quency-hopping spread-spec¬ 
trum technology in the 2.4- to 
2.4835-GHz bandwidth, the 
wireless adapter has a data rate 
of 1.6 Mbps. The unit's average 
power output is lOO mW. With 
the RangeLAN2/PCMeiA, as 
many as IS independent wire¬ 
less LANs can operate within the 
same physical space. 

Coniact: Proxlm, Mountafn 
Vlem CA, (415) 960-1630. 

Circle 1320 on Inquiry Card. 
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What’s New 


Hardware 


Take Command of Your Presentations 



Controlled by a PC^ the VCR Commander Author t$729) and 
Editor ($595) models let you use your VCR and TV motiKor or 
TV wrth an RF modulator when you need full-motion video to 
enhance a presentation or classroom instruction, as well as in 
TV and video research. With the unit^ you can select and play 
muKiple segments of videotape without having to manipulate 
a VCR’s controls or reference its tape counter. You use your 
computer’s mouse to indicate the beginning and end of each 
segment, and you use the keyboard to type in the segment’s 
title. During the presentation, the VCR Commander automatic 
caliy locates each selected segment and plays it when you 
cikk the mouse. 

Cotitacf: QiuiITech, Grear Falls, VA, (800) 757^472 or 
(703) 759-4472. 

Circle 1321 on Inquiry Card. 


DSP BOARDS 

Targeted for such uses as high- 
quality speech processing, digi¬ 
tal audio, arid multimedia ap- 
plications> the Eagle-56 DSP 
board (from $2695) is available 
in 40- and 66-MHz versions. 
The card has zero-waitestate 
SRAM in four banks of 64.000 
24-bit words each. Each version 
of the Momentum Data Systems 


(Costa Mesa. CA) board has two 
16-biL stereo codecs, daughter- 
card expansion with a fully 
buffered memory interface, a 
high-speed parallel host inter¬ 
face, and an on-board user-pro¬ 
grammable I/O device. I/O ex¬ 
pansion supports external serial 
I/O devices. 

Pkom: (714) 557-6884, 

Circle 1338 on Inquiry Card. 


The Model 31 OB DSP and data 
acquisition board (from $9(X)) is 
based on the TMS320C31 float¬ 
ing-point DSP operating at 40 
MHz. The board provides data 
acquisition for four differential 
channels at l4-bii resolution with 
programmable gain and a maxi¬ 
mum sampling rate of 3(K) kHz. 
Two 12-bit. 250-kHz analog out¬ 
puts aie provided. From Dalanco 
Spry (Rochester, NY), tlie Mod¬ 
el 31 OB can be populated with 
zero- or one-wail-state SRAM 
ranging in size from 32.000 to 
512,l)(XJ words. 

Phone: (716) 473-3610. 

Circle 1339 cn Inquiry Card. 

ETHERNET PRINT SERVER T 

A stand-alone pcickel-size print 
server for Ethernet netwiirks. the 
4530 E/PS ($395) 
enables you to 
simultaneously 
print from Net¬ 
Ware and LAN 
Munager/LAN 
Server to a net¬ 
work primer attached via a par¬ 
allel port. From Agile (Hercules. 
CA), the RISC-based unit has a 
print speed of 12(X) Kbps. A soft¬ 
ware key permits upgrades to 
EtherTalk and TCP/IP. 

Phone: (800) 538-1634 or 
(510) 724-1600, 

circle 1340 on Inquiry Card. 

TRANSFORM YOUR PDA 

Comprising a fax mtxlem and ex¬ 
panded memory, the FMM Type 
II PCMCIA card (from $349) 
allows you to send 
binary files and fax 
messages over the 
telephone as well 
as send out your E- 
mail over the Inter¬ 
net and download 
messages. While the 
card is in its sleep 
mode, its power consumption 
drops to less than 2 milliamps. 
You can update the modem op¬ 
erating code on-line and send and 
receive faxes at 96tK) bps. The 


card is from Smart Modular 
Technologies (Fremont, CA). 
Phone: (510) 623-1231. 

Circle 1341 cm Inquiry Card. 

PRINT HIGH QUALIIY LABELS 

CoSlar^s (Greenwich. CT) La- 
belWriter XL and XL Plus label 
printers (fmm $249.95) feature 
built-in network support and a 
203-dpi thermal print head to 
produce laser-quality output. 
Both can handle a large range of 
label .sizes and have an Ap¬ 
pleTalk option. 

Phone: (203) 66F9700. 

Circle 1343 on Inquiry Card. 

INTERFACE ADAPTER 

The Internal PCMCIA Interface 
Adapter ($295) from Quatcch 
(Akron, OH) sup¬ 
ports all Type 1. II. 
and Ill memory 
and I/O cards, in¬ 
cluding modems 
and LAN cards. 
The adapter comes 
with CardSoft card and socket 
services and the Card View Win¬ 
dows-based PC card manager 
piogram. 

Phone: (216) 434-3154. 

Circle 1061 on Inquiry Card. 

OS/2 STORAGE T 

A portable parallel-port hard disk 
for OS/2 systems, the BSE Rash- 
drive 25 (from $499.95) is based 
on BSE's (Flagstaff. AZ) 16-hil 
parallel-port IDE controller and 
a 2'A-inch hard disk. The 120- to 


500-MB Flashdrive 25 weighs 
less than 1 pounds and includes 
an AC adapter/charger, 
Phone:(602)527-8843. 

circle 134B on Inquiry Card. 
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Portable 
Multimedia 

The CardStation ProMe- 
dia ($1295) combines a 
double-speed CD-ROM 
drive with the ability to 
record and play back 
16-bit sound, so you can 
add MPC Level 2-com- 
pliant sound and CD- 
ROM capabilities to your 
Type II PCMCIA-based 
notebook. The 6-pound 
unit includes a two- 
third-length ISA expan¬ 
sion slot that will accept an Axonix NTSC video, Ethernet LAN, or modem card. 
Contact: Axonix, Salt Lake City, UT, (800) 866-9797 or (801) 466-9797. 

Circle 1342 on Inquiry Card. 



BABY PC AT MOTHERBOARDS 

The 60-MHz Bison II Pentium 
motherboard ($1295) comes with 
512 KB of cache memory and 
four banks of 72-pin SIMMs, 
and it supports 64 MB of on¬ 
board RAM. From Ocean Infor¬ 
mation Systems (Covina, CA), 
the Bison II motherboard has 
seven ISA-bus slots with two 
VL-Bus extensions. 

Phone: (800) 325-2496 or 
(818) 339-8888. 

Circle 1063 on Inquiry Card. 

Lion Computers’ (Milpitas, CA) 
Nice Green 486/PCI mother¬ 
board ($419) uses the PCI bus to 
support up to four video, net¬ 
work, multimedia, and hard disk 
throughput cards. The board pro¬ 
vides five 16-bit ISA slots and 
up to 128 MB of RAM, and it 
supports up to 512 KB of .sec¬ 
ondary cache memory. 

Phone: (408) 943-1100. 


A WORKGROUP PANEL A 

The $ 13,999 PowerView 950 ac¬ 
tive-matrix LCD projection pan¬ 
el from In Focus (Tualatin, OR) 
has a 10.4-inch-diagonal screen 
and can project more than 1.4 
million colors simultaneously at 
a 1024- by 768-pixel resolution. 
Optional built-in video compat¬ 
ibility ($1000) in the PC-, Mac-, 
and workstation-compatible, 6- 
pound unit supports NTSC, PAL, 
and SECAM video standards. 
Phone: (800) 294-6400 or 
(503) 692-4968. 

Circle 1060 on Inquiry Card. 


WIRELESS ETHERNET 
ADAPTER 

A battery-powered wireless 
Ethernet adapter, AirLAN/Par- 
allel ($699) attaches to any 
parallel port to provide 
seamless compatibility be¬ 
tween wired and wireless 
networks. From Solectek 
(San Diego, CA), the 
adapter has an operating 
range of up to 50,000 
square feet in an office and 
up to 800 feet in an open 
area. Rechargeable batter¬ 
ies provide up to 10 hours 
of operation. 

Phone: (800) 437-1518 
or (619) 450-1220. 

Circle 1336 on Inquiry Card. 


REMOTE SCSI CONTROL ▼ 

The SCSI Switch Model ACl- 
2014 (from $1295) pro¬ 
vides local and remote 
switching of multiple SCSI 
computer and peripheral 
buses. From Applied Con¬ 
cepts (Wilsonville, OR), 
the switch supports stan¬ 
dard 8- and 16-bit SCSI de¬ 
vices on six independent 
SCSI buses, which you can 
electronically connect and 


exchange. Windows, Mac, and 
Unix software supplied with the 
unit lets you control selection via 
a serial port. 

Phone: (503) 685-9300. 

Circle 1331 on Inquiry Card. 

HIGH-CAPACITY DRIVES 

The internal S14303 ($6149) and 
external MD4303 ($6249) SCSI- 
2 hard drives offer 4.3 GB of for¬ 
matted capacity with an average 
access time of 8 ms. From Pro- 
corn Technology (Irvine, CA), 
the drives are available for PCs, 
PS/2s, the Macintosh, and the 
PowerPC. 

Phone: (714) 852-1000. 

Circle 1066 on Inquiry Card. 

INSTANT REFERENCE ► 

The F-l ($22.95), a quick-flip 
organizer and reference pad. 


mounts on either side of your 
computer monitor to let you 
quickly retrieve often-used in¬ 
formation. From Husco Engi¬ 
neering (Wilton, CT), the device 
has 48 snap-out pages and 12 
tabbed separators. 

Phone: (800) 752-3181 or 
(203) 762-3181. 

Circle 1344 on Inquiry Card. 



VOICE-INTERACTIVE MODEM 

An internal voice-interactive 
data/fax modem, the 9624VF 
($199) combines a 9600-bps 
send/receive fax modem with a 
2400-bps data modem with voice 
recognition. From Cal Com 
Products (Placentia, CA), the 
modem distinguishes between 
incoming faxes and voice mes- 
.sages and provides gn>up faxing. 
Phone: (714) 961-1888. 

Circle 1067 on Inquiry Card. 
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What’s New 


Software 



Unix Data Management 

Part of a new family of advanced 
network backup and data manage¬ 
ment software for Unix, ARCserve/ 

Open 2.0 for the HP-UX platform 
has a Motif interface with pull-down 
menus and graphical icons. ARC- 
serve/Open ($1995 for up to 16 cli¬ 
ents) includes a parallel streaming 
feature that enables it to simulta¬ 
neously back up and restore data 
to and from several devices con¬ 
currently. System management fea¬ 
tures include AutoPilot, which in¬ 
telligently rotates tapes, and Disk 
Grooming, which migrates dormant files from the server to tape to free up disk space. Compatible 
backup devices include 4- and 8-mm, QIC, and DLT SCSI tapes and changers. 

Contact: Cheyenne Software, Roslyn Heights, NY, (516) 484-5110. 

Circle 1271. on Inquiry Card. 


FUZZY LOGIC FOR BUSINESS T 

FuzzySP ($2995) from Neural- 
Ware (Pittsburgh. PA) is an array 
of tools for building fuzzy infor¬ 
mation systems that 
provide solutions in 
the transportation, 
financial services, 
insurance, managed 
health care, biotech¬ 
nology. marketing, 
and medical ser¬ 
vices industries. Its 
advanced decision- 
support capability helps you ad¬ 
dress critical issues in areas such 
as risk assessment, market share 
and sales analysis, portfolio mix 
optimization, and asset and re¬ 
source allocation. 

Phone: (412) 787-8222. 

Circle 1275 on Inquiry Card. 

ACCESS THE INTERNET VIA 
WINDOWS 

MKS Internet Anywhere ($149) 
has a Windows interface to all 
components for easy access to 
the Internet through Usenet news 
and mail. From Mortice Kern 
Systems (Waterloo, Ontario, 
Canada), MKS Internet Any¬ 
where provides network news 
capabilities that give you a fo¬ 
rum for discussion and informa¬ 
tion on any subject. You can also 


send and receive mail between 
UUCP sites. 

Phone: (519) 884-2251. 

Circle 1276 on Inquiry Card. 


WORK IN YOUR 
OWN STUDIO 

MediaStudio ($299) 
gives you the abil¬ 
ity to capture video, 
audio, and still im¬ 
ages from external 
sources such as cam¬ 
corders, VCRs, laserdiscs, scan¬ 
ners, and Photo CDs. After you 
have captured the images, you 
can touch up individual frames, 
edit an image, add text, and 
morph images or video frames. 
From Ulead Systems (Torrance, 
CA), MediaStudio also helps you 
create and edit the sound track 
for a production. 

Phone: (310) 523-9393. 

Circle 1277 on Inquiry Card. 

AN INTERNET MOSAIC 

An Internet application that dis¬ 
plays information located on the 
World Wide Web in hypertext 
format, NCSA Mosaic (from 
$149) provides a single interface 
to the disparate services and 
databases on the Internet. You 
can use the Spry (Seattle, WA) 


application to search for and 
browse through documents, re¬ 
trieve infonnation, and locate re¬ 
sources. NCSA Mosaic runs over 
any TCP/IP transport. 

Phone: (800) 777-9638 or 
(206) 447-0300. 


INTEGRATE DOS AND 
WINDOWS A 

A Windows desktop that brings 
Windows features to your DOS 
shell and an improved DOS box 
to Windows, FrontRunner 
($139) from Phar Lap 
(Cambridge. MA) lets you 
run Windows programs 
directly from the DOS 
prompt. You can scroll 
and view your entire DOS 
screen history and copy, 
paste, and print any part 


of your DOS session. As an al¬ 
ternative to Program Manager, 
FrontRunner lets you run pro¬ 
grams from a customizable 
Launch Bar or from a run menu. 
Phone:(617)661-1510. 

Circle 1281 on Inquiry Card. 

END INCOMPATIBILITIES FOR 
VB APPLICATIONS 

VersionStamper-VB ($129) from 
Desaware (San Jose, CA) lets 
you embed version information 
into a Visual Basic-based exe¬ 
cutable not only for the exe¬ 
cutable but also for all the DLLs 
and custom controls used by that 
executable. You can then in¬ 
stantly detect the presence of in¬ 
compatible DLLs or VBXes on 
the target system. 

Phone: (408) 377-4770. 

Circle 1280 on Inquiry Card. 

THIS UTILITY HAS 
THE ANSWERS T 

Setup Advisor ($29.95) helps 
you find existing configuration 
problems and be confident that 
the needed IRQs, 
DMA channels, I/O 
ports, and RAM 
and ROM addresses 
are available on 
your PC before you 
purchase or install 
a new device. The 
Touchstone Soft¬ 
ware (Huntington 
Beach, CA) utility 
uses the company’s 
Check It Pro tech¬ 
nology to collect the information 
and make hardware-setup rec¬ 
ommendations for upgrades. 
Phone: (800) 531-0450 or 
(714) 969-7746. 


Circle 1282 on Inquiry Card. 
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Software Update 



FINISH YOUR PHOTOS IN 
WINDOWS 

Picture Window ($ 199) from Dig¬ 
ital Light & Color (Cambridge, 
MA) combines advanced image¬ 
editing software with a digital 
print service to produce profes¬ 
sional-quality prints overnight. 
The system handles Photo CD im¬ 
ages and works with conventional 
35m m color s I i de or negati ve fi 1 m 
as well as black-and-white film. It 
can also process images created 
with digital cameras. 

Phone: {617) 497-9027. 

CFrcl« on Inquiry Cord. 

APIMWrrHANADVAKTAGE 

More ill an a personal organizer, 
Polaris Advantage ($149) enables 
you to exchange data with your 
Windows applications as well as 
manage your addresses, phone 
numbers, meetings, appoint¬ 
ments, and to-do lists. From Po¬ 
laris Software (San Diego, CA), 
Polaris Advantage can also track 


and launch Windows and DOS 
files, including graphics. 

Phone: (619) 592-7400. 

Circle t g flA on Inquiry Card. 

AlfTOMATID MODELING A 

Softw'are that automates mathe¬ 
matical mtxleling and decision 
support, GMS 2.0 ($499) from 
Probots (Northampton, MA) au¬ 
tomatically designs the sequence 
in which a model computes 
equations. Using technology de¬ 
veloped by the Russian Academy 


of Science, GMS sets up a bidi¬ 
rectional computational network 
that lets you build a simulation 
that can run forw'ard and back¬ 
ward through time without re¬ 
quiring you to change the modeL 
Phone: {413} 586-8929. 

Circle J.287 on Inquiry Card. 

3-D SITE DESIGN 

A stand-alone Windows CAD 
program. Site Designer ($795) 
addie.sses the land-planning needs 
of landscape architects, nurseries, 
contractors, and site designers 
and builders. The LandCADD 
International (Englewood, CO) 
package includes 3-D function¬ 
ality with rendering capabilities 
and permits a bidirectional mi¬ 
gration path to the company's 
AutoCAD-based products. 
Phone: (303) 799-3600. 

Circio :t2S5 on inquiry Card, 

DEVaOP A WINDOWS 
ENVIRONMENT 

SingleStep+-i- (from $1700) is an 
integrated package of program- 
building, code-generalion, de¬ 
bugging, and analysis tools that 
provide push-button and Win¬ 
dows coniroi over a number of 
development tasks. From Soft¬ 
ware Development Systems 
(Oak Brook, IL), the package 
features full source-level simu¬ 
lation, access to all program ob¬ 
jects, integration with a true C+-i- 
compiler, and support for back- 
ground-mode debugging with 
68300-family processors. 
Phone: (708) 368-0400. 

Circle 3-286 on Inquiry Card. 


SQA TeamTest 3,6, Software 
Quality Automation 
(Woburn. MA), integrates 
with Gupta's SQLWindows 
through an API provided by 
Gupta. The API allows 
automated test procedures 
created in SQA TeamTest to 
directly communicate with 
SQLWindows GUI objects. 
S2495. 

Phone: (617) 932-0110. 

Circle X303 ort Inquiry Card, 

CommUb S,6, Greenleaf 
Software (Dallas, TX), ex¬ 
tends asynchronous com¬ 
munications programming 
for C to 32 bits, expands 
Windows features with two 
1 ang u age- i ndependem 
DLLs and message notifica¬ 
tion for communications 
events, and adds Com¬ 
puServe B-H as a supported 
file transfer protocol. From 
$359. 

Phone: {800} 523-9830 or 
(214) 248-2561. 

Circle on Inquiry Card. 

Easydij 8.3, Geocomp (Gold¬ 
en, CO), now operates on 
NetWare, LANtastic, and 
One Man Lan; offers multi¬ 
ple configuration files; saves 
raw, planimetered coordi¬ 
nates into a DPT file; and 
has command-line direction 
into any menu routine of the 
program. $390. 

Phone: (303) 233-1250. 

Circle 3,305 on Inquiry Card, 

Wind/U 2.0, Bristol Tech^ 
nology (Ridgefield, CT), 
adds support 
for Microsoft's 
Win32s API, 
the 3 2-bit edi¬ 
tion of the 
Visual C-H- de¬ 
velopment system for Win¬ 
dows and NT, a color palette, 
and a Color Common dialog 
box; it also adds Xprinter 2.2 
and Wind/U Spy. $9950. 
Phone: {203} 438-6969. 

Circle 3.306 on Inquiry Card. 


Imaging in Windows NT 


Based on Windows NT, the Watermark Professional Edition and 
Image Server enable you to incorporate faxed or scanned paper 
documents into enterprise-wide dient/server applications de¬ 
veloped with products such as Notes, Visual Basic, and Power¬ 
Builder. With the Professional EdKion, which is integrated wtth 
Expervision OCR and supports OLE 2.0, you can mail an image 
directly from within Watermark using MAPI or VIM. The Image 
Server uses SQL Server, multithreading, and symmetrical mufti- 
processing to provide levels of throughput and performance 
that are normally found on large systems, according to the 
company. The price of the Professional Edition starts at $295 

for one user 


j£lii 





and costs 
$1395 for five 
users; the 
Image Server 
starts at 
$2995 for up 
to 25 users. 
Contact: 
Watermark 
Sojheare. 
Burlington, MA, 
(617) 229-2600, 

Clrclo X272 


2 on Inquiry Curd. 
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Program Data AS 
Objects 

An object-based programming 
tool, the Gamelon file access li¬ 
brary lets you store program 
data as objects. Available now 
for OS/2 ($495) and Windows 
($395) and soon for Windows 
NT ($495), Gamelon allows 
multidimensional file structures 
via object nesting. Logical navi¬ 
gation and automatic object 
tracking permit object-based file 
access, self-documentation of 
files, and increased portability 
of file access code across plat¬ 
forms. You can create elementary data objects as well as aggregate objects. The Gamelon li¬ 
brary helps you model and preserve data in objects and write file access code that looks similar 
from one program to another. 

Contact: MenaL Menlo Park CA, (415) 853-6450, 

Circle X273 on Inquiry Card. 
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DOCUMENT MANAGEMENT 
CHOICES 

Windows-based information 
and document management soft¬ 
ware, Island InText ($395) from 
Island Software (San Rafael, 
CA) enables you to retrieve, an¬ 
alyze, and publish your Word, 
WordPerfect, and Ami Pro doc¬ 
uments. The software package 
automatically sorts and catego¬ 
rizes documents, conducts nat¬ 
ural-language and structured 
searches, and has a heuristic/ 
learning architecture. A Unix 
version is planned for release 
later this year. 

Phone: (800) 255-4499 or 
(415) 491-1000. 

Circle 1288 on Inquiry Card. 

The Chaos document manage¬ 
ment system (single user, $195), 
which combines Microsoft Ac¬ 
cess and Word, provides text 
searching, version tracking, doc¬ 
ument archiving, access control, 
and a full range of document-re¬ 
trieval and reporting functions. 
The software package is from 
Compendium Research (Philo¬ 
math, OR). 

Pho7ie: (503) 929-2776. 

Circle 1289 on Inquiry Card. 


DIAGRAM YOUR INFORMATION 

CorelFlow ($99), a business 
graphics application for Win¬ 
dows, lets you organize infor¬ 
mation into diagrams and flow¬ 
charts by dragging predrawn 
shapes onto a page and connect¬ 
ing the shapes with lines and 
curves. From Corel (Ottawa, On¬ 
tario, Canada), the OLE 2.0- 
compatible software includes the 
Corel Gallery clip-art library and 
visual clip-art manager. 

Phone: (613) 728-8200. 

Circle 1291 on Inquiry Card. 

NETWORK SCHEDULER ▼ 

The AshWin Windows-based 
scheduler (from $249) lets a net¬ 
work manager schedule and 
execute a variety of tasks using 


processing power from any 
workstation on the network. 
From Creative Interaction (Chap¬ 
el Hill, NC), AshWin is avail¬ 
able for Windows 3.1 and NT; 
the package supports TCP/IP, 
NetWare IPX/SPX, OLE 2.0, 
and ODBC. 

Phone: (800) 545-2442 or 
(919) 489-6300. 

Circle 1296 on Inquiry Card. 

FAST 3-D GRAPHICS 

For use with Windows, addDepth 
($149) lets you quickly create 
original 3-D text and objects or 
create them from imported clip 
art and illustrations. From Ray 
Dream (Mountain View, CA), 
addDepth lets you fine-tune your 
artwork, view it from any angle, 
and import and export 
graphics to and from 
leading Windows graph¬ 
ics applications. The 
software is compatible 
with addDepth for the 
Macintosh. 

Phone: 

(800) 846-0111 or 
(415) 960-0768. 

Circle 1294 
on Inquiry Card. 



INposition 1.5, DK&A (San 
Diego. CA). includes 
PostScript and EPS filters; 
enhances the offset tool to 
include EPS; has built in 
the capability to bring in 
multiple documents in one 
step; adds support for pin- 
register systems; and adds 
offset, scale, and rotation 
adjusunents to multiple 
and single pages in reader 
and printer spreads. 

$1895. 

Phone: (800) 598-8118 or 
(619) 488-8118. 

Circle 1307 on lr>qulry Card. 

Smart Characters for Stu¬ 
dents 2.9, Apropos (Ar¬ 
lington, MA), removes 
copy protection, lets you 
edit in up to seven docu¬ 
ments in Windows, sup¬ 
ports additional printers, 
includes fractional point 
sizes, extends allowable 
dictionary searches, and 
provides transparent con¬ 



version between the Asian 
bopomofo and pinyin pro¬ 
nunciations so that you 
can use them interchange¬ 
ably. $99.95. 

Phone: (800) 676-4021 or 
(617) 648-2041. 

Circle 1308 on Inquiry Card. 

Enfin 4.0, Easel (Burling¬ 
ton, MA), provides a new 
development workspace 
with icons organized by 
functional group and 
color-coded; includes a 
Main Desktop Apprentice 
feature, a SQL Editor, and 
connectivity features; and 
adds a generic EHLAPPl 
interface. Windows ver¬ 
sion, from $3995; OS/2 
version, from $5995. 
Phone: (617) 221-2100. 

Circle 1312 on Inquiry Card. 
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Software Update 




Scientific Image Processing 


An extensible image-processing system, Easy Image lets you 
rapidly display, enhance, manipulate, and analyze images 
using Windows. The $595 program has a Rectification fea- 
align images so that North is at the top of the screen; 
jre also transforms image coordinates to remove 
n. Histogram Equalization enhances low-contrast 
images. Classification (also known as thematic mapping) ex¬ 
tracts information from remotely sensed data, and False 
Color lets you assign a color to a gray-scale value. A Statis¬ 
tics feature provides instant statistics for an image, an area 
of an image, or a transect through an image. 

Contact: PenMetrics, Corvallis, OR, (800) 537-3322 or 
(503) 757-3076. 

Circle 1274 on Inquiry Card. 


BUILD 3-D MODELS IN 2-Dt 

Facade 2.0 ($189) from Eclipse 
Software (Bellingham, WA) is a 
face-based 3-D building model¬ 
er for AutoCAD release 12. With 
Facade, you can construct 3-D 


buildings while working in only 
two dimensions; Facade auto¬ 
matically converts the images 
into finished 3-D models. 
Phone: (206) 676-6175. 

Circle 1298 on Inquiry Card. 



OLE FOR UNIX 

Application-to-application link¬ 
ing and embedding are available 
with Affinity ($7500) from Soft¬ 
ware Pundits (Burlington, MA). 
The Unix package includes the 
Affinity client and server library, 
daemon, and Network Manager; 
the OLE API and specifications; 
the Presentation Format Adapter, 
which includes support for meta¬ 
files and bit maps; and commu¬ 
nications adapters for Tooltalk 
and TCP/IP. 

Phone: (617) 229-6655. 

Circle 1299 on Inquiry Card. 


DOCUMENT ROUTER ▼ 

A Windows utility, N’Route 
($1995) automatically routes 
scanned images or incoming fax¬ 
es on E-mail systems such as 
Notes, cc:Mail, and Microsoft 
Mail. From Nestor (Providence, 
RI), N’Route finds and identi¬ 
fies a handwritten or machine- 
printed recipient name in a doc¬ 



ument that has been dropped into 
a scanner or fax batch. The doc¬ 
ument image is then attached to 
a mail message and delivered to 
the recipient via the mail system. 
Phone: (401) 331-9640. 

Circle 1295 on Inquiry Card. 


MAPS ON CD-ROM 

The six-cartridge Base Map CD- 
ROM ($1500) contains maps of 
the entire continental U.S. The 
more than 50,000 maps, which 
are in AutoCAD DWG format, 
provide street-level detail, show¬ 
ing roads, rivers, lakes, streams, 
railroads, pipelines, transmission 
lines, and airports. The CD- 
ROM set is from Micro Map & 
CAD (Lakewood, CO). 

Phone: (303) 988-4940. 

Circle 1302 on Inquiry Card. 


Visual Designer 2.0, Intelli¬ 
gent Instrumentation 
(Tucson, AZ), adds 
14 func¬ 
tion 
blocks, 
including 
Serial 
Commu¬ 
nications, DDE Client, 
X/Y Plot, Load, Audio 
Annunciator, and Random 
Noise; supports analog 
data capture at a rate of up 
to 10 MHz with 12-bit 
resolution and up to 500 
kHz with 16-bit resolu¬ 
tion; and adds display- 
control capabilities that 
let you control which dis¬ 
plays appear on the Run 
screen. $595 until July 31; 
$995 thereafter. 

Phone: (800) 685-9911 or 
(602) 573-0887. 

Circle 1309 on Inquiry Card. 

DynaZIP Data Compression 
Toolkit for Microsoft Windows 
2.0, Inner Media (Hollis, 
NH), adds multiple-disk 
support with automated 
disk wiping/fomiaiting, 
data encryption/decryp¬ 
tion with user-defined 
passwords, creation of 
easy-to-use Windows- 
hosted self-extracting ZIP 
files, improved speed and 
smaller DLL sizes, and 
cancelable operations. 
$249. 

Phone: (603) 465-3216. 

Circle 1310 on Inquiry Card. 

TeleFInder 3.3, Spider Is¬ 
land Software (Irvine. 
CA), adds support for the 
Macintosh PowerPC run¬ 
ning in native mode using 
System 7.1.2. $425. 
Phone: (714) 669-9260. 

Circle 1311 on Inquiry Card. 



ProdoaSynergy 2.0, Prodea 
Software (Eden Prairie, 
MN), adds OLE 2.0 sup¬ 
port. enhanced process 
logic, and a LAN version. 
Single-user license. $495. 
Phone: (612) 942-1000. 

Circle 1314 on IrKiuiry Card. 
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Software 


TRACK TIME AND EXPENSES 
ONTHEMESSAGEPAD 

A business application for the 
Apple Newton MessagePad, the 
lambic TimeReporter ($129) 
records and reports time and ex¬ 
penses for billing purposes. Since 
you record time on-the-fly, you 
don’t spend hours on time-sheet 
inpuU and you can instantly re¬ 
summon information by code 
number, first word, or lists of 
current clients. The package is 
from lambic Software (Sunny¬ 
vale, CA). 

Phone: (408) 746-3709. 

Circle 1297 on Inquiry Card. 

MPEG COMPRESSION FOR 
WINDOWS 

MPEG-l-compliant, XingCD 
($995) produces MPEG video 
streams from TGA, AVI, or BMP 
formats. The software transcodes 
full-motion video captured by 
iTKition JPEG cards with AVI out¬ 
put, 3-D animation files, and ren¬ 
dered video. From Xing Tech¬ 
nology (Arroyo Grande, CA), the 
software’s CD-quality MPEG 
audio compression produces a 
single interleaved audio/video 
stream that supports CD-ROM 
data rates of 150 KBps. XingCD 


supports full I, B, and P frames 
with user-selectable distribution 
of frame types. 

Phone: (800) 294-6448 or 
(805) 473-0145. 

Circle 1300 on Inquiry Card. 

HELP YOURSELF TO A 
WINDOWS TOOL 

Help Yourself ($299) is a fully 
integrated authoring tool for de¬ 
veloping Windows help files for 
programs and on-line informa¬ 
tion systems based in Windows 
Help. The SoftLogic Solutions 
(Manchester, NH) tool features 
a WYSIWYG editor, help com¬ 
piler, spelling checker, thesaurus, 
and project manager. 

Phone: (603) 627-9900. 

Circle 1301 on Inquiry Card. 

SIMULATE MOVING OBJECTS 

A set of simulations for courses 
dealing with the physics of mov¬ 
ing objects. Objects in Motion 
($84.95) lets you create and run 
computerized experiments that 
help students learn about the sub¬ 
ject being studied. From Physics 
Academic Software (North Car¬ 
olina State University, Raleigh, 
NC), the interactive PC or Mac 


software covers such topics as 
kinematics, rotational motion, 
projectiles, and relative motion. 
Phone: (919) 515-2524. 

Circle 1278 on Inquiry Card. 

DEVELOPMENT KIT 

The Saber LAN Workstation 
Software Developer’s Kit ($495) 
lets software developers integrate 
applications into the Saber LAN 
Workstation Console Windows- 
based application. From Saber 
Software (Dallas, TX), the kit 
provides the APIs and documen¬ 
tation necessary for developers 
to complete the integration. 
Phone: (800) 338-8754 or 
(214) 361-8086. 

Circle 1290 on Inquiry Card. 

NETWORK CHEMISTRY 

Network versions of ChemWin- 
dow and Chemintosh ($599 
each) chemistry-drawing soft¬ 
ware permit unlimited access 
over a network and the ability to 
download the software to local 
hard drives. The products are 
from SoftShell International 
(Grand Junction, CO). 

Phone: (303) 242-7502. 

Circle 1292 on Inquiry Card. 



Graphics Library 
FOR OS/2 

Graphic 7.0 ($495), now 
available for OS/2, is a 
true multithreaded, 32-bit 
Presentation Manager 
application that lets you 
create visualizations of 
your scientific or engineer¬ 
ing data in all environ¬ 
ments. New features in the 
software include 3-D filled 
contour plots, patch plots, 
staircase plots, angled 
string labels, box and 
whiskers plots, and sup¬ 
port for PostScript Level 2. 


Contact: Scientific Endeavors, Kingston, TN, (800) 998-1571 or (615) 376-4146. 

Circle 1293 on Inquiry Card. 


Software Update 


Milestones, Etc., 4.0, Kidasa 
Software (Austin, TX), 
adds support for OLE 2.0 
and MDl and includes 
basic drawing tools. Drag 
& Drop, custom import, 
an additional level of time 
detail, and Print All, 
which lets you print all 
open schedules. $149.95. 
Phone: (512) 328-0167. 

Circle 1313 on liKiuiry Card. 

Energize 3.0, Lucid (Menlo 
Park, CA), adds major 
performance improve¬ 
ments and a shared-data- 
base feature that lets de¬ 
velopers work on a subset 
of a project without hav¬ 
ing to manage the entire 
project within their work¬ 
space. $4250 for one unit. 
Phone: (415) 329-8400. 

Circle 1315 on Inquiry Card. 

VisionPoint 8.0, SBT Ac¬ 
counting Systems (Sau- 
salito, CA), upgrades all 
16 modules with Ready- 
View technology, which 
includes file browsers, the 
SBT Business Status Re¬ 
port, and instant inquiries. 
$295 per module. 

Phone: (800) 944-1000 or 
(415) 331-9900. 

Circle 1316 on Inquiry Card. 

FastTrax 5.0, FastTrax 
International (Berkeley, 
CA), adds directory sort¬ 
ing, surface testing, and 
free-space creation func¬ 
tions. $70. 

Phone: (510) 525-3510. 

Circle 1317 on liKiuiry Card. 

WordScan Plus 3.0, Calera 
Recognition Systems 
(Sunnyvale, CA), includes 
the Chameleon Toolbar 
and suppjort for OLE 2.0 
and Hewlett-Packard’s 
AccuPage 2.0. $595. 
Phone: (408) 720-8300. 

Circle 1318 on Inquiry Card. 
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WHY IN THE WORLD 
WOULD YOU PUT 

ON YOUR PC? 


UNIX 


UNIX on your Intel 386,486 or Pentium -based PC can give 
you unparalleled solutions for your most demanding systems 
needs. Here are Just a few of the solutions available from ... 

Information Foundation • the Open Systems Migration Experts! 


ULTIMATE 32-BIT SOLUTION 

UnixWare Is the latest release of UNIX SVR4.2. Capable of 
running UNIX, XENIX, DOS and MS-Windows applications In 
an easy-to-use. Motif-based graphical desktop! 

UnixWare Personal Edition ... From $1661 



UnixWare Personal Edition with XI1/Motif 
based Graphical Desktop Manager running 
Mosaic Internet browser, MS-Windows 3.1, 
Excel and various UNIX desktop applications. 


INTERNET PC SOLUTION 

Now the UnixWare Personal Edition comes with TCP/IP and 
NetWare networking! Supports Ethernet, Token Ring, SLIP 
and PPP. Mosaic, xrn, docs and other tools now bundledi 

Ride the Information highway... From $249! 


UNIX SERVER SOLUTION 

Complete graphical UNIX system supporting 
unlimited network and terminal-based clients. 
Includes free development systemi 

UnixWare Application Server... $974 


DEVELOPMENT SOLUTION 

Complete XI1 8< Motif UNIX development system 
supporting graphical, character-based and networking 
development. Comes with complete on-line manuals. 

UnixWare Personai Edition & UnixWare 
Software Deveiopment Kit... From $255i 

COMPLETE UNIX SOLUTION 

Complete UNIX SVR4.2 Including TCP/IP & NFS networking, 
XI1 & Motif, full development system, DOS & MS-Windows 
support, on-line manuals and morel 

UnixWare Personai Edition, UnixWare NFS & 
Software Deveiopment Kit... From $399! 


SCO/iSC UNIX TRADE-IN 

Now you can upgrade your exisiting copy of SCO 
UNIX, SCO Xenix, ISC UNIX or any other Intel UNIX 
system to Novell's UnixWarelll Call for details. 

Persona! Edition & NFS... From $199! 
Application Server... Oniy $399! 

APPLICATION SOLUTIONS 

linformatlon Foundation now offers these latest state- 
of-the-art UNIX solution products. 

WordPerfect, Lotus ... Cai! for pricing! 
Orac!eWare for UnixWare... From $4,999! 
Tuxedo Transaction Monitor... Caii! 


INFORMATION FOUNDATION (IF) offers Novell's UnixWare, 
SunSoft's Solaris and a range of complementary software, 
UNIX documentation, networking products 8c hardware. 

Each month IF offers special featured products and free 
giveaways. IF's prices and service are unmatched in the 
Industry. Call now and find out why Information Foundation 
Is changing the way the world buys UNIXI 


AS ALWAYS ONLY • Free product support 
iNFORMATiON FOUNDATION • Free Click-Start^^ Training 

OFFERS THESE EXTRAS; • No question money-back guarantee 


CALL: 1-800-CET-UNIX 



information 

Foundation 


X 

i 

D 


• PRODUCTS 
•TRAININC 

■ D EVELOPMENT SERVICES 


1200 17th Street. Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail: sales@if.com 


FataukaloL UNIX u a rrfottrtd tnukmark of X/Optn Cimi/iimj jjrnued. VniiWan u a iradtmart ef UmnL 


AN rtfitMttra/ irndcitivfa amt /rnrftw w tj are the fraperty if the rexpeeme owaen. 


Circle 158 on Inquiry Card (RESELLERS: 159). 
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NOTEBOOK 


PCMCIA Brings Them 

DESKTOP PDA PALMTOP 

All Together 

LAPTOP PEN-BASED SYSTEM 



The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's. 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type I 
card readers for memory cards. Type II and III 
interface adapters, and I/O cards for communications 
and data acquisition applications. 


Quatech's I/O cards are available in RS-232, 
RS-422 and RS-485. Each are PCMCIA PC Card 
2.1 compliant and support "hot-swapping” 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
and a 24 digital input/output Type II PCMCIA card. 



QUATECH 


Providing quality technology for over a decade 



Call today for more information on 
Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial I/O products. 

1 - 800 - 553-1170 

Foreign Distributor Inquiries Welcome 

FAX: 216-434-1409 
BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/lnterworld Electronics & Computer 008-335-103, 
Canada (Western)/lnterworld Electronics 800-663-6001 (Toronto office 800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, 
England/Diamond Point International 634-722-390, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter 
Electronic Systems GMBH 06181/75041, Israel/RCM Ltd. 972-03-6487885. Italy/N.C.S. Computer Italia 03311 770016, Korea/Sam Boo Systems 82- 
2-135-280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Re Ltd (65) 338-1300, Saudi Arabia/Integrated Computer Operations 
966 3 895 1827, South Africa/Eagle Electronics 27 21 234943, Switzerland/Amiro Tech. Engin. 37-2311-18, Spain/SANTA Barbara 
SA 34 3 418 81 16, Sweden/Systec 46 13 1101 40. IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. All 
other trademarks are of their respective companies. 



Circle 125 on Inquiry Card. 











BUY IT THROUGH 


Hardware/Software Showcase 

This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 


Mail Order 

The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 




BVTE BUYER' 




























COMPUTER DISCOUNT WAREHOUSE 



COMPUTER DISCOUNT WAREHOUSE’ 


IwHY pay' 


>3ST. 





Bravo LC 
486 SX /33 

♦ i486SX33 CPU ♦ 170MB hand 
drive ♦ 4MS RAM # 3 ISA 
expansion stots, 1 VLB expansion slot # Local bus 
videos 1024x768 @ 72H2 max res ♦ MS DOS 6.Xi 
Windows 3.1, mouse & rnouse pad Included ♦ 0ns 
year on-sHe warranty 


$ 1126.07 

monftof not fndudMi 


CDW 39553 


RETAIL? 

CimSeU! 
For Cess 



Innova 

♦ i4S6SX/33 CPU ♦170MB 
hard drive ♦ 4MB RAM 
expandable to 68MB 

♦ Energy Star# VESA local bus graphics ♦ 1MB video 
RAM ♦ 4 ie-btl expansion slots # 3.5* floppy ♦ MS 
DOS 6.x, Windows 3.1 & MS Works for windows 
included ♦ One year on-sHe warranty 

^^$1025.71 CDW32B11 


monitor not Inoluikil 


HARDWARE, SOFTWARE a PERIPHERALS ATi>iS€00S^T PRICES 


N O V E L L 


10 USER CD.. 

2& USSR CD . 

50 USER CO 

B USER 3.&" . 

10 USER 3 S- . 

2SUSER 3.5-.. 

60 USER 3.6-.. 

100 USER 3.5V 


ObU lor Prulng Oh NbIWRi^ C&ROW 
Vef»lon6 Upgradeo 

PERSONAL NSTWARS VI .0 NEW 

1 USER... ^S.lll 

6 USER....... 365.53 

WtlV^.P»«lliaT9aU(BJCC?I TOCWMfVC fn.rwF i-*"' 
cow FOnTT-f MtWT qUHHENI cnif .ir.a 

tv 1 


Ak 

TC5145 Ettiamol COAX... 116,6? 

TC51-I3 Echamsl COAX SPK... 567.35 

TC5163 Eltwrn*! 10ST .. ...86.96 

TC5H3 Elhemol 1D6T flPK. 4W.U 

105343 AnsPBl 8 RJT COAX CARD.. $6.86 

105345 ArcnHl COAX CARD. 176.96 

T06242 An]nBl4 TP CARD .. 96.64 

TC8040 Arena! Pa»tvB 4 Pori Hub Coix .. .36.50 

TC505B Elharntf 3 PORT CON lOST.. 338.47 

TC4045 TOKEN R1IW l6M CARO. 3W.33 

CCIW CirriO* IhB Qjn*^ 

Linn H TCNS PTOdiiCte.. CbN kir DBtiri&! 


ARTISOFT 


NQDERUNNER 20011A. 

NODERUNNER 2000T.-.„. 
NODERUNNER 2000C. 

.. 2i$.6e 

.. 1ES.U 

. 169.06 

NOOERUNNER/SI aoCXlA.. 
NQOERUNNEFVai 2000T.. 

.... 99.62 

.... 64.43 

NOOERUNNER/SI 2DOOC.. 

. . . $4.43 

LantBSCic V6.D....L....M...U...,. 

.. 79.59 

LintaaCiL V0 0 Suht.. 

.. .322 90 

LaniMUc V60 Starter KR.... 
CENTRAL STATION II. 

.... 3aJL31 

.. 369.13 


lOeT 5 PORT INTERNAL HUB.. 3S6.73 

HODERUNNER STARTER KIT WINDOWS.... 476.3* 

SIMPLY LANTASTIC START KR N.. IM.ST 

SIMPLY LANTASTIC Vi .0. 54.86 

T-RUNNER 5 PORT iflST.... !96.$« 

T-BUNNER 12 PORT 1DBT.-... 466.41 


SMC 


ULTPA16 Elhsmat COAX ... 


ULTRAISElhBmrtlOBT-* 

ULTBA18106T6PK. 

ULTRA18 10BT34PK... 


. IDBJS 

. 570,75 

...33!l»^ 
.....1QS.35 

. 571.54 

.. .2088.87 

jLtFWi 5 COMBO 34Pi(:......! :riiSTa 

HTIERCARCH ELITE OOAX..._. 118,64 

ftTHEnCARO+ ELITE COAX . 528.73 

ETHERCARO+ ELITE MCA COAX.. . , leSJW 

ETHERCARCi. ELITE iDgT. _h_i ifl.ta 

ErHERMRB+ ELITE lOBT QPK..... 616.32 

ETHERCARO+ ELITE MCA lOBT .. 1R8.55 

ETHERCARO- elite EISA lOeT .. „578.7B 

ETHERCARD+ ELFTE COMBO... 136.67 

ETHERCAflD+ ELITE COMBO 6PK.__ 7S3.S6 

3801 ei68fO*t 8 PORT CON lOCT.... . 326.51 

3512 Ettlemat 12+2 PORT CON tOST. 614,76 

PC600WS Arcnsl CARp COAX. 18.93 

PC8S0W5 Arcnal CARD TP.. 116.86 

PC600F3 ArenBi CARD COAX._._. 199.36 

PC130 Arcnpl CARD COAX^._.......... 88.50 

Arcn&l 8 PORT ACTIVE HUB CCAX. .,226.41 

TDKENCARD ELITE 1BW.... .............349.66 

3Com* 

$CS0a ETHERLIMK II COAX..... 159.44 

3C50e ETHEFUNK IN COAX. l$.fiCI 

3C509 ETHEFLINK IN COAX 5 PK._,__ 629.12 

3C50S ETHERUNK III TOST. 115.5D 

3C50B ETHERLINK IN lOST 5 PK. „627 jB7 

30508 ETHERLINK 111 COMBO.... 13S.M 

3C508 ETHERLINK 111 D0MB03 PK . .846.23 

3C5TS ETHERLINK EISA COAX... 229^1 

3C5T9 ETHERLINK EISA 10BT. .228.61 

3CteB7 12 PORT LINKSUILDER lOffT...,. 6M.95 

scale EliwIInk in PCMCIA Coirtoa E-NFT...„_301.42 


OTHER TOP-QUALITY NAME BRANDS 

EAGLE Ne20!M+ COAX . .«.M 

EAGLE NE20Q04 1007 . .9430 

EAGLE NEaaOO THIN COAX w/TPA ...,.,.,..,....470.34 
NATIONAL SEMI NE20OT+ COAX .,^„.„.„.„...19.61 
NATIONAL SEMI NE2000+ lOBfT ...64.58 

II YOU Dtml S« Whiii YOU Ara Looklrig Fat, CmU 
CEIW CamiBfl Ihv B&aE Notworlung ^9(Hior> 

I-- mu IfHumiiv' 

Xircom 

peaiesc pocket eih^tmat coax . 301.09 

PE81DB2 POCKET Elharnal COAX .J*67.ia 

PESIOBT POCKET EllWnWI lOBT . . .,..266.31 

PA2D2Be POCKET Aronal COAX...._ .229.M 

KXXET TOKEN RlNO III ..450.88 

PPX83 PARALLEL PORT MULTIPLEXOR .77.08 

XIHGOM 14.4K POCKET MODEM .Soa.i! 

IBM TOKEN Rir^G 

ISM TOKEN RING 1$/4 ISA ..420.8« 

ISM TOKEN RING 1$/4 MCA ... 4IW.0$ 

IBN1 TOKEN RING MAU .. 4SJI.86 

int^ 

ETKEREXPRESS 10 COAX .. jBB.S 

ETHEREXPREBS 10 COAX 5PK. . 464,13 

ETHEREXPRESS I S COAX 20PK ...^..^.^1690 S$ 

ETHEREXPRESS MCA COAX.. ..IfiS.fii 

ETHEREXPREBS 10 lOHT . 68.36 

ETHEREXPRESS 10 1DBT 5 PK . 454,13 

ETHEREXPRESS 10 10BT20PK . .1581.38 

ETHEREXPRESS MCA lOGT .166.53 

ETHEREXPRESS 16 COMBO. 116.77 

ETHEREXPREBS Ifl COMBO 5PK .. ..$41.1)6 

ETHEREXPREBS 11 COMBO 20PK . Stm tA 

ETHEREXPRESS PLASN TOBT .. 111.68 

ETHEREXPRESS FLASH lOBT SPK ^15.63 

ETHEREXPREBS FLASH COMBO. ....129.76 

ETHEREXPREBS FLASH COMBO S PK .608.DO 

ETHEREXPREBS EISA COAX. ... .40flM 

TOKENEXPRESS 18/4 ..349.94 

NETPORT II COAX . 368.84 

NETPORT II lOBT... Jl88,i5 

mJ)t;l lU 1 JT.i: ti.'.. irTTl 

JUMBO 12QMB INTERNAL . .VB.gO 

JUMBO 25QMB INTERNAL ..167.34 

TRAKKER lEtlMB PARALLEL PORT ..186.45 

TRAKKER 20OMS PARALLEL PORT .324.64 

POWERTAPE 2,4G0 SCSI INTERNAL. 846.91 

POWERTAPE 2,4Qe SCSI EXTERNAL........ .IWT.gs 

POWERDAT 4QB SCSI INTERNAL _1163.95 

[•IMSGA 

TAPE 250MB INTERNAL .166.57 

TAPE 250 INTERNAL PLUS . 165.13 

FLOPTICAL 21MB INSIDER . 376.27 

SERNOULLI eoMB PC POWERED PRO ..288.49 

BERNOULLI ISOMB INSI DER SCSI .478.11 

BERNOULU 1MM© INSIDER IDE.._ .*69.59 

BERNOULLI 150MB PC POWERED ..494.7* 

BERNOULLnSOMBTFWNSPORTABLE .566.96 

B0MB CARTRIDGE . ..18.97 

1 $0MB CAnTnioe£„..„„„.„.„„.„. . 92,90 

MICROSOLimONS 

BBCkpac* a.r T.44MB Flflppjf Parallel. 

BichpacK 5.25' 1.2M6 FlOfW PflrNlel 

Sich^cl! 200MB HO Pbi^I. 

Becfe 2X CD-ROM Parflltel . 

BackpAdt 200MB TAPE B-U Parallel. 


SyD#s 

PRO NOTE 42MB ParaHal . 41517 

PUMA B8MB Parallal..... ^.X43.44 

esMB EXT W/10 BCT ADAPTER. 548.44 

PUMA tOSWa Parallal..... 414-94 

MARLIN 105Ma IHT IDE. .. XTB j6 


mism 


OMountaln. 

TD-26O2a0MBINT|PE. 199.32 

Fsasoo aosMB int ide. 449.50 

SIDECAR II 30EMB ParHlIal 7BU .. Jfil.77 

1200-4 4G0 EXT SCSI.. .2645.30 

750MB-1.0GB INTTSU W/AOPT. 1036.18 

750MB-1.6GB EXT TBU W/ADPT. I2S4.6B 

WVSE 30 AMBER OR GREEN.. ... .272JB 

WVSE 50 AMBER OR GREEN.. 355.50 

WYSE 05 AMBER. GREEN. WHITE... JIB,22 

WVSE 00 AMBER. GREEN. WHITE. 278.10 

WVSE 150 AMBER. GREEN. WHITE.. 2$0.4S 

WVSE 180 AMBER. QHEEN. WHITE. 326.16 

WYSE 325 COLOR. 42T.« 

^BnnizcssEaBSiniisias^H 

ALTEC LANSING ACS3O0 SPUFtS/SW. 239.59 

a«l 60 v*n Ini MM EJfpKwr Kfl w /10 bit nuiKl.329.$l 

Beeltwitfen Inl MM Intw Kll. 163.46 

0DW4 CD EDUTAINMENT BUNDLE*. $5,16 

ODWBGD BUNDLE'. 1 Ttt.67 

COW g CD BUSINESS BUNDLE*. 198.61 

CDW 5 CD ENTERTAINMENT BUNDLE*. 79.33 

CrMlIvs LABS OloltalEbjgs MM Kll.. 827.17 

CrwlNa LABS DISCOVERY IS INT. 221.68 

Graallva LABS SB 19AWEG2. JWJS 

Cr«iLllva SeundtilaNar pro Value EcfllDn. J0.94 

Crwillva LABS SB 16 SCSI.... .,177.60 

Crwillva SB 10 ASP MCO. .175.67 

DIAMOND SONIC SOUND BASIC. ,....™™„2Z4.51 

DIAMOND SONIC SOUND LX.,.,_. TOeJLi 

Mh6b VJaion CHITTCAL PATH. ...4433 

Matfa ViiBon MEMPHIS SYS. ,...$18.7* 

MiKfia ViNon PR018 Svalam II SutMlie. 498.68 

VlflJw PRO AUDI010 BASIC. 79.61 

MedA vmw pro Audio spect i$... . 99.11 

Meuta Vision PRO AUDIO STUOlO 10. 124-02 

MICROSOFT BOOKSHELF CD. ,118.$« 

MICROSOFT CINEMANIA 1994.. .52Jtt 

MICROSOFT WIN SND SYS VZ.O.. 62.95 

MS ENCARTA1094. .....„„_...65Jr4 

MS MULTIMEDIA BEETHOVEN. 62 89 

MS WIN SND SYS V2.CI W/BOARD. 139.1$ 

ORCHID QAMEWAVE 32. 139.40 

ORCHID SOUNDWAVE 32. 1M.T0 

PROCOM EXT MULTIMEDIA STATION. 798.46 

PROCOM INT MULTIMEDIA STATION. 739,16 

SIGMA DESEQNS REELMAfllC LITE. 591.30 

SONIC SOUND PRO UPQ KIT.. 98.4$ 

SONY DSKTOP LIB EXT W.iSND 2X. 479.54 

SONY DSKTOP UB iNT W/SND 2K. „....4«7.73 

SONY DSKTOP UBRARV INT 2X... JJ4.10 

TURTLE BEACH MONTEREY SND CRD_ 349.77 

TURTLE BEACH MIULTISOUND. 427.89 

VIDEO LOGIC 92BMOVIE VLB 1 MB. 30t.73 

“AVAIlAHLE only with CD-ROM ORlV? 
PURCHASE CALL FDR DETAILS 


^^CsfComp 


DB I 111 2X12 4 BUTTON . J40 9d 

DB III 12X12 18 BLTTTON.. 245.85 

OS III12X16 W/PBES PEN. 

OB I inzx 1 616 B-urroN cordless 6 B 8.90 

SLATE 12X12 W/PHES PEN 3$3 45 

SLATE 12X12 W/10 BUTTON J38 8 T 

Cation 

IX4C16COLOR SCANNER. 897.42 

SumwgFSpim^. 


fn 


HOUSTON , 

rNsrmjMtNrr 


taei PACKARn 

HP SCANJET IIP... $419.96 

HP SCANJET IIP DOCUMENT FEEDER. M8.93 

HP SCANJET IlCX W/ ISA. „...,9«.S5 

HP SCANJET lICX DOCUMENT FEEDER. 474.72 

IICX TFWNSPARENCV ADAPT.. . 


EPSON 


ACTIONSCANNER ES800C .. .7«.» 

ACTIONSCANliER ES0OOC. iWi.W 

ACTIONSCANNER ESflMC PRO^..... 1236.63 

VGA 6 SUPER VGA MONtTCRB 

MAG ENNOVISION MX15F. . 497.16 

MAG INNOVISION DXlSF. 4M.KI 

MAG INNOVISION MX17F. . .. 677.45 

mag InNOVISION MX17FG.... 827.53 

MAG INNOVISION DX17F.. . 698 OC 

MAGNAVOX CMaoee 14* .20, .. 255 J8 

MAQNAVOX CM2Ofl0 14* 25 HI ... 2*4.05 

MAGNAVOX CW4017 17*.. . 641J5 

MAGNAVOX 2DGM64 KT SPECIALI* . 99$ 00 


467 48 
. 56717 
. 617.18 


il CD-ROM Kil. 171.86 

CHINON CDS035 iNT CD-ROM Krr.....,„.— 347.15 

CHINON 00X036 EXT CDROM KTT. *37.18 

NEC 3XE EXTERNAL 

NEC aX1 INTEBHAl .. X*9-97 

NEC 3Xp Pwlibrt- 18 

ORCHrD CDSSn 6 INT...... 

Ptanaer DRM604X 0 OPSC Ouadraapin TlAlJja 

PLEXTOR 3fl2a a4ClMS INT KIT,.... 335.98 

PLEXTOR 3028 W,4*A SPECTRUM 10.. .431.18 

PLEXTOR 5020 24tlMS EXT KIT... .443.93 

PLEXTOR 5026 W.'PA SPECTRUM 10. $45.6$ 

SONY COU-33A iDl 2X CD-ROM KiL......... 179.7$ 

SONY CDU535 INT CD-ROM-. 274.72 

SONVCDLI501 INT SCSI 2X CD-ROM. 281.83 

SONY CDU720SN EXT CD-ROM. 449.61 

SYDOS ParallBl PORT CD-ROMi.... .288.49 

Toshib* 3401 EXT SCSI 4 DRIVE TOWER....1»7,18 

Toshiba 3401 ^ SCSI CD-ROM. ...497.01 

Taahlba 3401 EXT SCSI CD-ROM W/ADPT. 099.96 

Toshiba 3401 INT SCSI CD-ROM... 34922 

Toahlba 340l INT SCSI CD-ROM W/ADl^. 497.S8 


HURTR' 

XLP !2 X 12 4 BUTTON Sr STYLUS .. 21945 

XGT 12X12 5EH * ADB.... J13.96 

XLP 12 X 10 TS SUTTON..— - ..-^.431.93 


NANAO F34OiW10*. 
NANAOP660iir .... 
NANAO F001>Wir . 

NEC3V 10-. 

NECSFOE 10'.. 

NEC4FGE 15’.. 

NEC SFGE17' 

NECSFGf) 17'....^.......... 

NECSPGb 21--- 

PANASONIC Cl301114“.. 

PHILIPS 178400 17*. 

PHILIPS BR1LUANCE IF ...... 

PHILIPS BRILLIANCE 21“ ..„™ 
SONY CPD1730 IT , . . 

SONY17SEI7*-- 

SONY GDM2fl38 20*.. 


. .lM72j 
1W71KI 

. 336.76 

. 719.50 

eeioD 

--J239.46 

_ 987.90 

---1147.W 


VGA A SUPER VGA DtSPLAY CARDS 


ADS VGA TO TV ELITE..... 

ATI OraphlM utljra+ 2MB ... 

ATI GrapftlH UBre Pii*2M9 -h 

ATI Graptlto UHra Pro 2MBI EISA _ 

ATI GniphtM Uhra Pro ZM0 VL£ 

CraalNa LABS VIDEO BLASTER .. 

CrealNa LAes VIDEO SPIGOT . . 
DIAr^ND STEALTH 32 VLB 2*16 ... 

DIAMOND STEALTH PRO 1MB _ . 
DIAMOND STEALTH PRO 2MB 
DIAMOND SPEEDSTAR PRO 1 MB . . 
DIAMOND VIPER VLB2MB 

HERCULES DYNAMITE VLB . ,. 

HarEulea GF^phlta Paner ISA 
HtrfiulM Gwhite Pern*' 1EB0 t&A 2MS 
INTEL SMART VIDEO REODRDER 

ORCHID FAHRENHETTI280+ . 

ORCHID FAHRENHEIT VA_ 


. .ja447 
,, .J97J6 
.-Z84.22 


.J16.B6 

,.,-107.43 

....157.30 


..Jfi3.l2 


...138.89 

--165,» 

..,J49.&4 


If You Find a Better 
Price, Call CDW^ 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


»UY WITH CONFIDENCE 
COW® IS A NASDAQ 
TNADED COMPANY 


No Surchfirge For Credit Cards 


CDW^ HOURS 


T«hS 

«HW-7:gOCDT UQif£M. 
95»^0gO9 CtiTm 


MOST ORDERS 
SHIP THE 
SAME DAY 




































































































































































































































COMPUTER DISCOUNT WAREHOUSE 




IBM VatuaPoInt 
Modal 425SX/SI 


^ i4S6SX/25 CPU ¥ 12^6 hard drive 
V 4 MB RAM upgnadeabte tq 64MB 



WHY SETTLE 
FOR LESS? 



3 ISA state ¥ (2) 3.5" bays ✓ {1) 5.25" hays v 15 brt ]SA 
data bus ^ 4 SIMM sockeis tatel f3 dpsn} ^ VESA tacai bus 
video ^ t2aK Ras-h Merrory BIOS v- IBM PC DOS 6.1 & 
WindDws 3,1 pre-loaded One year m-srte warranty 




$ 895.00 


CDW 37727 


J7»inlhir not/ncfuKlptf 


CDW^ 
SERVICES YOU 
BETTER 


Packunl BM 
I486SX/33 DMktop 
Computer 

✓ 4MB RAM ^ EIDMB hard drive 
3. S" floppy drive 3 ISA 


expansion slots 2400bps internal modem 
t/ Local bus video One-year orv-sile 
warranty ✓ MS-OOS fi.X, Windows 3.1 


✓ manitor sold separataly 

$ 849.00 


CDW 39150 


monitor not ittdiHimd 


CDW CARRIES OVER 15,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


TOSHIBA 

T191 DCS ^UB ..2104.90 T19eOCT/35QMB ..321130 


T19SOCa!!20MB..21fia,aft TS40CV1&QMB . 1634.23 

T19SOCSra)0MB.J230fi.14 T34OOCTn2OM0 .3428.00 
T19S0CT^200MB ..3041.» 

T4™CSyaMMB DUAL CLR. 3133.74 

T4700CS/320MB DUAL CLR . 3338.36 

T4700CT,'200MB ACT CLH_ 449#.CIO 

T47C()CT,'320WB act CLR .. 4M8.DO 

T4B00CTV50aWB ACT COL-... _...M6fi.4T 

T6600C/S10MG ACT CLfl.. .0069.00 


TS600C/510MB CDACT CLfl. .6599.00 

/tsr BRAVO SeaiES 
LC433S17WB. 1128J07 lJC4«tl 


LO 4/330 27i:i«_1HGl.33 LC-VlOQO .2988^ 


MT4e9D340M8 2223.02 


IC 4beO 54CMa .~2333.tB 

NOTEBOOK SOWS Hana .. 15flfl.15 


NOTEBOOK 4/33S 200MB PASS COtW. J!2BT.TS 

Canon 

Asisorjeccfcr_i«4a3si7avBPC_2i2a3? 

42e20GheCtir-._....3DnS7 Ne4e3S2abBh1[7D.1'i'32Z3 
4d312niiCMcrici. W44 

4a32CI»«IVbt5. 202818 f^OtJ... 2217S4 

AesaOQfJBFteCd. .250729 4Ga-SX240he_ ltflS.71 

460 laUfiPsCd -..34681 ^ Tn!^ 

4602BCfJ^F^Gd. .3CM4B ASOLlMClUB_ 140898 

NB«3Sl3aveM3Xi 1SBB173 4ea.irW6.-. 1538J57 

1«43Q1^]rfiMru....1B3l83 4eEL2«X^.. 161405 


EPSON 


AclionNolB ?06 l2dMB mono. .1897.46 

AcItonNola 7D0C 12OW0 paa dr... 2477.72 

AclionNolB TOOC 210MB paS cir.. 2SS6.35 

ActionNolB 700C 260WB She dr....... ...2847.79 

AcHoftNcne 700CX EIDMB act dr... .3205.77 


UK 


PS/VBluaPDlnr ByHtBfiH 

WSSSiX&ISOMB . HKOO 4i33MT34CW6. 182980 

4255X3 21 £9140. 99608 4«0DX2 MT 21 aUB ITTBIXl 

4/3£DXSj120MB._12S9.OQ 4^00X2UT42£MB 226980 
4/330XSj?12N6... isaeeo 4,«eDX2rirT340MS.22eOjOQ 
4;S£DX2Si12lOM8-165S.OO 4S6DX2 MT S27Ma .SfiSSjOD 
4/660X2 &3tZMe_1 759.00 Penlun SeO 627 MEl 40I798O 
4733 Mr 212Me - wroao 


MEC 


VER^A 

4V|{ll2aMBMcira]....25H.4S 450 SOSMQ Culor ._.44?734 


4/4O12OM0ColOf. 
440 2S0MB Mona 
d'403»MQCct)r 
4a)aO0M0MOfO 


.3747JO 4S> 340MB Mono . .3656.78 
...Satiaar 4.«i34l»ffiCott]r ....4797.99 
. 4147 4/75 340MB Cotaf ....51 M,tO 


READY 4/23S 1 TOMB MullimBdiB. _...12®.73 

READY 4,^ B 1 0MS MuJllm«clKl. 1456.28 

IMAGE III 4/50 210HB. .1719.00 

IMAGE 111 4/60 42CIMB. 1807.48 

POWERMATE 4/33SX ITIJMfi . -- 1 T29.54 

POWERMATE 4/5QDX2 210MB. 1368.27 

POWERMATE 4>'6fiCX2 210MB...-. 1727,73 

PACKARD SELL 

...I96»j£a 


Dlptornai 4/25 itdmb mono.... 


GlateBRian 4/5QD!^ 20bMB moni]. ItT^-.ST 

SiBtasflian 4/50OXB 200MB cokir..-. 2D69.t3 

FOrco MutHmodia 4ffl5 210MB.... 1158.36 

Force MitfUmedia 4i'33SX 34eMB... 1338.58 

Fore* MylllfTWCtia 4/50OXB 42OM0__ 1546.47 

Force Multimedia 4/630X2 42OM0. ............1970.26 

Force MuHtmedia S/60 420MB. 2408.05 

Force 4/50SXE 340Me.. 1176.39 

Forrie 4/660X2 42OM0. 1 S4B.47 


Force MT4./66DX2 420MB.:. . .1729.70 

S-LARP! NOTEBOOKS 
466/33 2DQMB PAS CLR W/TRKBALL . . 2294.31 


466/33 200MH ACT CLR W/TRKSALi .. 2997.75 

’J^^TEXAS iNSraUMENTti 


TM40(XlE SXf25 t20MB Mono - 




TM4aXI DX/25 200MS Mono. 21T7afl 

TM4000E BK/25 120MB ADV Color. 1S79A8 

TM4(X»E DX2/40 200MB PAS Color..-. 249B.35 

TM4GOCIE DX2/50 200MB McmO . 2427.96 

TM4000E DX2/50 200MB DUAL Color . 2738.88 

TM400aE 4/50 20aMB ACTIVE Coto.. 3398.40 

tUMOOOE DX4/75 34OM0 CotOf. 4223.94 

TM4QOOE DX4/75 4S5MB Color. 4947 


dot math in & LASER PRINTERS 


CHgiMTA 


i! M:M.]: T mCTn!rd. T :n r jf;a 




MLSaO. 

ML321. 

ML380. 

. 084.46 

. .432.43 

.. -314.95 

ML395. 

. 981.02 

ML39t5C.,.„. 
ML63C. 

_ 133S.74 

. JBfl.ia 

ML521 

. -.406.1 i 

ML590 .. . . 

. 431,51 


.46 MLS91. ws.ar 

.432.43 Peoemark 3410... 1222.92 

.814.85 OL40OE. 49fl.9B 

988.32 OL41QE . 648.31 


JBfl.l2 OL636i-. 1079.11 

-- - PS........^1i».20 

4SflA1 DOC-rr 4OD0. 8345.10 


canoti 


BJIDSX-.euceoo Color- 87685 

BJ200E -. ....8894)0 LBP430 LASER ....58&50 

BJ230 ... AUAO 6000PI ePPM .....1i9fi.67 


e^soN 


AP22M. tlSJB Lmi70. .6W.91 

AP3250__ 171.99 102550.. 888 D8 

AP3260. 1A1,43 DFXeOOO Pkis .„. 1 M4.48 

LX300 .17286 DFXfflXX). 89n.45 

FXflra. S97,» stylus 300. 228ACI 

FXl 170. 864.86 STYLUS 000. 27681 

LQ5710+-. 237.97 Action LSMr 1500.. 658.70 

LQICJTCI* . WS.36 Acton Laser Teoo..98aJ3 

LQflTO. 444Jd 


im LEXMARK LASER PRINTERS 


4037 5ESPPM . .657.17 

4029^10 10PPM. fl15A2 

4039-1 OR 1QPPM... „_.1338.48 

4039.10RO 10PPM DUPLEX .. _.1839.77 

4039 16 L PLUS. _.2776.0a 

4039 t2L PLUS...... 169185 

4039 12B PLUS. 1431.79 

BOO NEW! _ ...._.11fl7A8 


NEC 


1150. 133.49 2K4. 409.4# 

1054. »S8(S SISSNEW - J4V.0P 

2053.-. 803.97 4410LASER...-. 847.16 

2123 . 843.97 4430 LASER. S66.B1 

2124 . 811.41 4440 LASER_ 1019.76 


’%ToAS iNSTOUMeWTS 

MICROMARC INKJET_ .248.00 

MICROWFUTER BASIC. 917,16 

MICFiOWRITER PSSa. 677,22 

MICROWHITER PS65. »7.20 

MICROLASER PRO 600 PE23'" . . . 1396.09 

MICROLASER PRO 600 PSSS" ..1528.25 

POWERSTEP LFPO- mLOOO ..174.68 


21C5MB IDE .. _31 &.79 426MB I D£ -. .8^.97 

343MB IDE. IflO.flT 1GB SCSI. 767.42 

343MB SCSI. 3S6.H 


^seagau 


130MB IDE. 167.81 535MS BCSLl.. 049.44 

200iMfi IDE.. ._214.74 i .OGB SCS1.2 -. >67.29 

SS1MBIDE.. 8a7 .i0 1.05GB SCSi. .648.09 

341 MB IDE.. .8BE.71 1 .SSGB SCS)-2... .159941 

452MB IDE. 34888 

WESTERN OfOlTAL 

caviar 210MB IDE.^lT.Sa Caviar 420Me l□E..^t9.0Q 
Caviar 250he IDE .23984 Caviar S40MB IDE. 431.14 
Cavier 340he IDE .3t«.«4 


AMERICAN POWER 

BACK UPS 250 ..... .99,34 BACK UPS 1250 . .498.77 
BACK UPS 400 .... 189.03 SMART UPS 400 .399.95 

BACK UPS 450. \ 89.89 SMART UPB 600.. .393.38 

BACK UPS 600 . 263.87 SMART UPS aOO...Se9.aO 

BACK UPS fiOO. 374.19 SMART UPS 12SQ 713.13 

SURGEARREST NETWORK NEW .. ...34.97 

SUfiGEARREST PRO IMEW. 83^8 

SUFlQEAHREST NETWORK + PHONE. ...48.65 

UNE.RffiO.-. 116.08 


ACCULDQIC IDE W/1PAB, 2SER. tGAME. 85.08 

ACCULOGIC IDE W/BlOS 48 JO 

ACCULOG4C VLB IDE. .#8.78 

ADAPTEC IStOA SCSI-2 CD KIT. .IK.ae 

ADAPTEC 1542CF SCBI-2. 265.45 

ADAPTEC 2742T EISA SCSI-2 . .. 33982 

ADAPTEC 2842 VLB SCSI-2... 199.45 

Ptornsa ID£ iSA Caefte 99.98 

f IDE VLB Cache..... 143.36 


BC250. 89,11 OCeOOLAN. 349.« 

BC400., .1S6J# 00750 LAN...-. 3l$.90 

BGSM. 18#.42 BCatlO LAN...-. 3*6.67 

BCSOOLAN..-. 189.49 BC1250 LAN. 459.10 

Sman UPS SERIES NEW 

SrlBil 250 LAN. 232.46 Smart 800 LAN. 62246 

Srtt*n400LAN ...279.22 Smart 1250 LAN 659 88 

Sreafl 500 LAN ™. .399.09 IsotJfir 4 Ogfllal. 38.98 

Small eOO LAN.-.. .333.96 leebar 6 Qullal. 4638 

Small 750 LAN. 42BLS3 


MODEMS & COMAItlNiCATIONS 


SPORTSTER MODEMS 


14.4 INT. .....116.59 14.4 EXT VW/FAX ...139,66 

14.4 IWT W/FAX ... ,119.50 Worldm^ 14 4 46,00 

t4.4 EXT...-- ,138410 


BOCA 14.4K DATA/FAX.. 360.70 

DATARACE 14.4K W/FAX. 23684 

DATARACE 2400 W/FAX.. 160,70 

DSP Tech Porlabto Sound+. 154.34 

EAGLE NEHOOC ETHERNET COAX.. 238,48 

EAGLE NEaxrr ETHERNET... aOflJB 


iBM TOKEN RING l6/4. 367,73 

JNTEL 0600 W/FAX.. ,,.,,......217,13 

INTEL 14.4 W/FAX.. .,.261.25 


COURIER MODEMS 


V.SfftBRBO INT.. 

V.32TEFIBO INT W/FAX... 

V.32TERBO EXT. 

V.aZTERBO EXT W/FAX. 


©Haves 


INTEL 34/90 W/FAX. 128-92 

LINKSYS ETHERNET lOBT. 178.16 

LINHSYS ETHERNET COAX. 176.18 

MAXTOR MOBtLBWAX tO5M0 HO. .„...,446,55 

MEGAHEmZ 14.4 W/FAX,. 283.90 

MEGAHEimGOLD 144 XJACK W/PAX .. 286.00 

MEGAHERTZ K4«l XJaCK W/FAX. 126.77 

MEGAHERTZ S60G XJACK W/FAX.-. 818,87 

MdNISTOR 42MB HARD DRV...... 


ACCUflA 24000 INT. 


...59.10 


ACCUHA 2400 EXT. 69.25 

ACCURA 24EC + PAX 00 iNT ... 69.49 

ACCURA 90 4 FAX 90 iVT. 13985 

ACCURA 90 + fax 90 ext.-. 14789 

ACCURA 14.4 4 FAX l4.4 IMT .—. 148811 

ACCURA T4.4 + FAX 14.4 EXT. 188.00 

OPTIMA 2400 V.42B1S EXT... 11 2j64 

OPTIMA 24 * FAX 98 EXT..„.,--- 110.34 

OPTIMA 9800 0a,.. 


NAT SEMI NE411MT ETHERNET 1QBT 72.96 

T. CONRAD ETHERNET COAX. 236.44 

tPlANTOn SLIM 5CSI-P. 27#.« 

TURTLE BEACH Audo Advantage. 

USR WQflLDPORT 14.4 W/FAX!. 

XIRCOM TOKEN RING ADAPTER.-. . 

XIRCOM ETHEra^ET10eT. 212.19 

KIPiCOW BTHEBNET C^OAX... 814.79 

XIRCOM ETHERNET COMBO. 252,56 


4.1S 


e I4MII t.wi49 enowi 


SHARR PRINTERS 


m 


DE^CIET PORTABLE 3l0 vrKiSF .. 

HP DESKJET 520 . 

HP DESKJET SeOC. 

HP DESKJET iZDoe . . 

HP DESKJET 120QC PS . 

HP PAINTJET XL300. 

LASERJET 4L --- 

LesetJ»t4P. 


. 387.00 

... .289.00 

. 889.00 

...1449.81 
...2005.47 
..22S#»3 
...879.5« 
. 879.74 


_4plu»,.^,., 

-BserJet 4M plue 
LASERJET 4SL. 


-.141 


1 « 


LASERJET 4SE MX. 


COSTAR 

LabalWnler |l DOS/Win,___ 

Addreea Expraae . 




ITCiMB JDE . 206,08 345MB SCSI. -365.63 

246Ma IDE . 236.48 S48MB IDE. -419,47 

345MB IDE... 


Moomus 


22104 laSOMB IDE... 


2210 1058MB SCSI.... 

2217 1.7GB SCSI.- 

. 828.48 

.. 1106.60 

221OAV 1.050GB SCSI AV... 

.. 931,3fl 

??t7AV 1 TflRrtfi ST-ry AW 

1169 20 

1936 3GB SCSI ..- 

. 2098.00 


OPTIMA 98 * FAX 96 EXT.... 364.42 

OPTIMA 14.4 EXT. .3e3,M 

OPTIMA 14.4 + FAX 14.4 EXT.. ,374,08 

OFRMA 14 4 + FAX 14,4 POCKel . .2904)3 

HAYES OPTIMA 14,4 W/FAX. W7,70 

OPTIMA 26.6K V.FC W/FAX EXT_ 4».13 

ULTRA 9600 EXT . .5«9.1I 

ULTRA 144 EXT-. ...646^8 


CDW* Features Delkln, Klngslon, Pacific 
Oata and Simple Technology Memory. 


ESP AooMraiad singto/Duai smiaj. 79.24/121,12 

SMfVUCTKiAL 


AST BRAVO 4S6LC 2MB. CALLI 

AST POWEREXEC 488 4U0. CALL! 

AST PREMIUM II lUB CUPID SIMM. CALL! 

AST PREMMIA BMB UPQ. CALJJ 

COMPAQ OESKTOPS-ALL MODELS. CALU 

COMPAQ CONTURA 438 0MEI. CAJJJ 

COMPAQ CONTURA 4ME__ CALL! 

COMPAQ LITE 4/250 4MB ... ,, .CALLI 


S600 M w/FAX.... 123:96 

9800 Mini Tower w/FAX ..„. -...126.86 

144int W/PAX...-_ 133,710 

14.4 Mini TiJwSr w.FAX .-. 146,55 

28.8 mt w/FAX. -.—.279.46 

;^.8 Mn Tower IWTAX.. 296Jtl 

iiy 

SATISFAXnON MODEMS 

200 INT. 300.50 400 £XT. 3W.59 

400 INT . 270,05 


EPSON ACTION LASER 3.8MB. CALU 

HP DESKJET 580 & S80C 2S6Ka. CALU 

HP LASERJETS-ALL MODELS. CALU 

HP PAINTJET XL3O0 4M0.. CALU 

IBM t3€SKT0PS’ALL MODELS_ CALLI 

JBM THINKPAD 7QO 4MB... 


NEC EILENIWHITER 95 2MB. —CALU 

NEC VERSA 4MB.. CALLI 

OKILASEFI 400 2MB.. CALU 

OKKASEFI BOO 2MB. .CALLI 

PANASONIC 4410, 4430 E-AMB. CALU 

PANASONIC P445012MB... CALLI 

Tl MICROLASER 1HB.—.. _....CALL1 

Tl TMifOOO 4MB. CALL] 


TOSHIBA NOTEBOOKS-ALL MODELS. ...CALU 


FAX MODEMS 


PI««U ClIF CDW (or Ihe BwtL Most CuTTVnt 
Pricing antJ Avairabiilly InfamBtlon. 


2488 V.42BIS INT....«9jaD 14.4 iNT WjF AX .... 11 S.W 
2400 V.42B1S EXT 114,52 i4,4 EXT W/FAX... 15S.50 
9600 EXT W/FAX ,. 149.60 




BOCA 14.4K INTWjTAX,., 
BOCA T4.4K EXT W/FAX... 
V.FD 24K BPS INT V 


INTEL DX2/50 OVERDRIVE ...^. ^9091 

INTEL DX2f1B6 OVERDRIVE..,,,.. 412:52 

KINGSTON 5X/N0W25MHZ. ...189.45 


V.FC 24K BPS EXT W/l0S5Cn/O BOARD. 221.64 


KINGSTOM SXflV0W33MHZ .. 118.25 

KiNOSTOM 4B&NOW 33MHz.. 365,52 

KINGSTOM 4&6/NOW 03HHZ. 438,3# 


MICROCaM 

DESKPORTE ES 14.4.... 175,00 

DESKPORTE FAST ES 26 .a.. 335.00 

DESKPORTE FAST EP 26.0.. 


INTEL 3&7SX 18fi30«SMHZ.... 

INTEL SSTSX 33MHZ__ 

INTEL earsL... 

INTEL aSTDX ______ 


CDW Compitter Centers^ Inc. 
1020 E. Lake Ccok Road 
BuHalo Grove, IL 60089 



CDW^ Sells lor Less and Services You Better! 

(800) 959-4CDW 

708) 465-6800 Ct9B4 DDUH CampiAer Centetri, Inc, BYTE97T 


CALL FOR FREE 
CDW^ CATALOG 


Crrcfe ISO ori inquiry CarM fir i 

- > ■ m 


COMPUTER DISCOUNT WAREHOUSE 































































































































































































































































































\lllll WILL lil£ArAL\l\ A12VmVLi£l£l2 /-/C/C^ 

, Pacmc coast mcrO 


Al NCORPORATE D | 

4901 MORHNA BLVD.. SUITE 1111* SAN DIEGO. CA 92117 

Fax FOR SALES CALL TOLL FREE Customer vService 

581-0125 1-800-581-^040 (til9) 581-1439 


P.0.S accepted 
from Universities 
and Quaiilied Firms 




IDE HARD 


LMOTHERBOARPg 


8308733 


6308740 

8350733 


3VL, 5 ISA Slots, Award 
Bios, SIS Chip Set, 
Ziffsocketp 256 K-Cache 

486 OX 33..$365 

486 DX2«.549 

486 0XW/0CPU-.109 


3PCh5 ISA Slots, fntel 
Mercuiy Chip Set, Phoenix 
Bios, Msocket 

5B6 P60.... .$1049 

586 P66 .......1259 

Pentium Board WO/GPU.275 


HP]UID,I[P,HUIIPJIID&]IIP+ 

2mb..™.$97 

4mb.... 162 

HP nisi, 4.4m. 4 se, 4simx 

4mb .,....J73 

8 mb... .34? 

HPDeskjet500,500c, 


MS6DX2^6 
14880X33. 


CX406DIC^. 

CX496DIC-33. 


FX001D Int, 
double speed, 

250ms, 

16 bit card.$169 

TOSHIBA 

TB3401 Int. double 
speed, 200MS, 
SOOKB’s, 256K buffer, 
multi-session, Kodak 
photo CD.$329 

NEC 

NEC3XCDR-510 

195MS 

Triple Spin.$429 

LTAPE DBIVE^ 


Pnmis&DC403OVL-Vl8, 
IDE CacMitg CMlIer.,.. 
Adsplec 1542CK-(5A 


550c 256K. 


SCSI CcFijrDfief.. 


AilaplK2?4ZT-flSA, 


HPU4L1mb™™„.J^ 

IBM 4019.4019E2inb...„.107 

IBM 4029 Series 2mb..93 

Panasonic 4410.4430,4420,4450i 

2mb,....,.. B7 

4mb..... 163 

NEC952mb......,.-,....77 

NEC90,2902mb.,.,.....103 

Epson Action Laser li 


IDBfIO catd. 
lOE/IOVLB^s^p/Tg.. 


SPECIALS 


Urtralite Versa LUoitelsl 

5v asv 

4 mo...$205.$249 

8 mg.369..-......445 

16 mg.......859...929 


CYRIX 

CYRIX CX 83D07-33 Matftco 
pFiocessor. . . i 

FAX MODEM 

GVC 14.4 Int, w/sDftwara PC- 
Mag best ’93...... SI 


328itlDE/l0,2VL Slots, 5 

ISA, 256 K-Cache iVI486-DX266-..,.......599 

M486-DX33.$399 M486-DX W/0 CPU...^. J59 


VIDEO CARDS 


SpeedSiii24)( 

SpeedStaM 

VpiVlB 

Cimislip 

ATIGiai^ 

dnPri] 


ISA. im)i1£I24)(7Bfl Hi imt 24W, m/iri _..JTIS 

Vl-M ia fii WiniiarlL 1MB. IfiJ Mil. Ccte, 7 Me„, ..119 

im, 2iyK VRAM. WfiifBdtTO 60 Wion 

m yiB I'T, 1MB bpgracttta 2.__iS 

2MGV-RAMM0CX32G[3{i:sai, 


PCMCIA by New Madia Corp 
14,4 Fax Modem W/WtNFAX.,S255 


540 MB IDE 754EA11MS 
access time 256 K-CacNe ....|3S9 


5mb. 

Canon LBP4-2mb 
0KM00’2mb. 


Bus Toaster, 


Conner 250-.$149 

Colorado Jumbo 250..169 
Identity 250 ...145 


Visual Media SCSI Adapter ......239 

Etheme!..... 


LASER PRINTERS 


CD ROMS 


TOSHIBA 


NEC VERSA 


CYRIX 486 VLB | 

1 IBM 486 SLC 2/66 

3VL, 5 ISA Slots, Ami Bios. 

Opts Chip Set, 256 K-Caohe, 

411 Chip Set 

486 SLC 2/66.. 

..S249 

upgradeable to 486 DX CPU 
486 DLC40 VLB.$219 

ISA 3 Slot 

486 SLC 2/66 VLB. 

....289 

ZVLSI 0 I. 51 SA 


MICRONICS 486 VLB 



724&A. 

.245M0 

. J5MS. 

.IDE. 

.$329 

7345A._ 

.345MB.,.. 

..14MS. 

.IDE.,... 

...2S5 

7546. 

540MB _ 

_ 11M3 . 

. EDE.„.. 

.... 389 


Calf for otnar Maxtor SCSI drives 


CFA210A,. 

..BOMB.... 

._,..J3MS. 

.IDE. 

. . 

CFA250ft . 

. 250MB.,,. 

..12M5 . 

IDE.. . 

........229 

CFA340A .. 

.. 34aMB.„. 

.13MS,._ 

.IDE... 

....160 

CFA420A. 

.420MB.,. 

12MS _ 

..IDE... 

......289 

CFA54QA.. 

. 540MB.... 

..1QMS . 

-IDE.:.. 

....,J89 

S'O290A.. 

. 260MB 

^Seagats 

15MS 

inE3 5‘ 

.$223 

ST333QN 

.......343MB 

.„12MS„... 

...SCSil,, 

..^,189 

ST3391A.. 

.340MB 

. 12MS .. 

..IDE ay. 

.... ..260 

ST355CIA 

.4Sa/lB . 

, . . 12MS . 

..IDE 3.5', 

... .305 

ST3550N, , 

457MB , 

, ...12MS...... 

,. SCSI-2,, 

......320 

ST365SA. 

..... 545Mfl .' 

.._ 

IDE ay 

3.^9 


gjW^TERNDIGfTAL 


1210 , 

....112MB.... 

. . ,.13MS .. 

.3.5’ IDE. 

....$205 

2250. 

_..ISOMS 

._..12MS.. 

.3.5’ IDE. 

.....229 

. 

.340MS,... 

.12MS. 

.35' IDE. 

.,..269 

2420 . 

„.....425MB... 

.... 

.3,5’ IDE. 

..„...299 

. 

.. 540MH... 

....12MR.... 

IS’ IDE 

.399 



SCSI DRIVES 


'MAXTbB„.....MXT546SL.540ing. .......9MS... |It9 

CONNER.CFASMS-..-.340mg.1?MS.339 

CONNER.CfPI 060S .._.1.06gb.SMS.779 

SEAGATE ..._,ST339flN™.,340mg...12MS,.349 

SEAGATE BARRACUDA 1 MS CACHE. 7200 RPM. SCSI 2 FAST 
STiySSON.?1nh.SMB.11779 

ST31200N., 


Igb... 

....9MS„ 

.799 



MEMORY FOR ALL COMPUTERS AVAILABLE 

SAME DAY SHIPPING AVAILABLE IF ORDER PLACED DY 2:30 P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.Y. SAT. 10AM-2PM P.S.T. 

Shipping Js RDn^retundable * No cancellations an special order items * 2D% liestocking tee on refunds within 3D dajfs • No retonds after 30 days * Warranty replacement only * All prices final • Prices subject to change 
_ Circle 208 on Inouirv Card. 
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!j iji iJiJiii ij-juil hum umuhnil il/J 'Juu, $Ktf “Rescue works better than 

RESCUE Data Recovery Software™ Norton Utilities or PC Tools ." • The ThinkTank 

RESCUE is the first program to easily recover lost data from crashed floppies & hard drives even when 
DOS can't read them! RESCUE recovers data other recovery programs cannot. “...General Failure 
messages left you few options. Norton or Central Point weren't likely to help. RESCUE can recover data 
from all but the most trashed disk. RESCUE appears to work miracles." - Infoworld. RESCUE automatic¬ 
ally recovers DOS & Windows files including data from compressed drives. Be prepared for any problem. 
RESCUE is fhe insurance and security you need to safeguard your valuable data. Call now, don’t wait 
until your data is lost, forever! 

^Z,^-^//'J!l.'jly;jii'J'J£ ilJiy r’C 'Ptuulum, fist! “if you support PCs, The Troubleshooter Kit 

r Troubleshooter Kit™ is likely to become one of your most important tools ... ” • Infoworld 


The Troubleshooter™ is the most advanced PC dignostic software available that really finds the bugs. 

The Troubleshooter bypasses DOS & tests all major hardware components directly for true accuracy 
while other programs often give erroneous test results! Loaded with all the tests you'll need to accurately 
isolate the source of PC failures! • The Discovery Card™ is the only accurate way to 100% resolve DMA 
and IRQ conflicts for rapid configuration and upgrades. • The PocketPost™ debugs even dead PCs that 
won’t boot. Get the complete Troubleshooter Kit to keep any PC out of trouble. Call now for specs & 
special discount package pricingl 


'rh 

Skylight™ 


“A model of elegance and clarity. Skylight stands out 
The Editor's Choice is Skylight!" ■ PC Magame 


Having problems with Windows? Skylight is the answer! Concise reporting and troubleshooting on 
Windows problems and conflicts makes Skylight a must have for any Windows user. Maximize speed 
and performance with PC Magazine’s #1 Rated Windows Troubleshooting Tool. Call today for pricing! 


hluM, jyi-UjJ ii jjj-jljjiuljj jj-j/iI iStStf “OrivePro makes installing 

DrivePro™ end maintaining hard drives practically fool proof " • PC World 


OrivePro provides fast, precise instaliation and maintenance for any hard drive. Override BIOS limitations 
for user-definable drive types. DOS format any size hard drive in under 30 seconds. IDE drives can be 
instailed in less than 60 seconds. Add-a-drive allows the use of IDE drives with MFM/RLL or ESDi drives 
in the same system. Auto Drive Identification retrieves the manufacturers’ recommended specs from the 
drive itseif, plus much more! If you do any work on hard drives, you need DrivePro! Call now for pricing! 


i hiiuiiiiuiiuUj “A gold mine for anyone 

r Technical Library on CD-ROM™ who supports PCs ." ■ Computer Shopper 


Compiied from over 50,000 pages of technical hardware manuals from over 1500 different manufacturers 
products. Complete configurations, specifications, diagrams, settings, component iocations and other 
vital hardware technical information are at your fingertips on CD-ROM. Includes main boards, network 
interface cards, hard drives, controller cards and I/O cards. This vital data library is a must tor any 
service department. Call today for special pricing! 


%ir 

ijjjy 

and learn how to resolve... 

• Drive Crashes 

• IRQ/DMA Conflicts 

• Intermittent Failures 

• Overheating 

• Power Supply Problems 
...and more! 


Free lechnlGal Support ^ Next Day 
Shipping ^ Performance Guaranteed 


[iJUIJJ 




hi 


International: (813) 539-7283 
Fax: (813) 531-0200 
AIIMicroJnc. 

18820 U S. Hwy. 19 N. #215 
Clearwater, FL 34624 


I Call, Fax or Mail now for your FREE publication & specs 
I on the following: □ Rescue □ Troubleshooter Kit 
I □ Skylight □ Drive Pro □ Technical Library 

I 


1 


NAME. 


COM PAN Y_ 


I ADDRESS_ 
CITY_ 


ST 


.ZIP_ 


PHONE. 

BM 


VOUR DAYTIME PHONE NUMBER IS NECESSARY TO PROCESS 


01994, AIIMicro, fiK. Fix Any PC Fast, Rescue Data Recovery Software, The Oisoovery Card, and The Troubleshooler KH are trademarks of AllMIcrD.tnc. All Rights Reserved. 
Other names are trademarks of their associated owners. Specifications subject to change without notice Some system failures may be beyond repair 

Circle 197 on Inquiry Card. 
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'ir^RirQR & notebook 


- Premwn fx« 3 t 6 , 3 l 6 SX/ 2 lh 25 ; 2 SC 
lUEvi Bioi* NB 4 B 6 



dCIW Aho 

♦If Vi (MKerto 

(<»t« 3 / 20 , !/ 7 $, V 2 Si 

(Mtan 4 / 2 $ s«n« 

lU 3 t 6 

lTE 3 « 6$/20 

lIEUte 20 ; 2 $; 2 S(, 25 € 

LTEUla 4 / 25 < 

SET 38 W 20 


Compaq 


IBM 


.. S 249 

•MB . $429 

4 MB S 2 B 9 

8 MB . $559 

4 MB .$ 17 $ 

BMB.„...S 325 

4 MB_SIB 9 

BMB . ... . $385 

4 MB .SI 29 

4 MB .. - 5229 

4 MB .S 229 

BMB. $395 

4 MI.S 219 

BMB . $399 

4 MB ._$I 99 


niinkPod 300 

P$/ 2 a 57 SXan 4 n«nliPoil 700 . 

NEV' IhinkPodPIOT 

MSI NoltiNnk {AID 

1405 ) 1 , N 33 $X. PVNoii 182 
140 SX. PS/NoM 112 
PS/Nola N 4 SSI 


NEC 


4 MB 

BMB 

4 MB 

BMB 

2 MB 

4 MB 

4 MB 

BMB 

2 MI 


_$369 

$209 

$389 

$IB 9 

S 319 

. $99 

. $119 
....$115 
$ 3$9 
. $99 


4 M 8 $ 0115 f 001 $IS 2 BMB 5011 $ 9 ^ $369 

I 6 MI 501 I 594»3 _S 709 32 MB 501159-004 . $1294 

Bi«»o 386 $X.W$/ 786 . 386 

2 MB SO 05 IO« 2 _$B 4 4 MI 5005104)01 $169 

Brtin» 3 / 25 ( 

2 MI 50071^004 $96 IMS 5008244)02 $319 

Adnntoge! 4860 )(/ 33 . DX 2 - 50 ; 0 X 2-66 
4 MI 5011684 ) 0)-..$199 BMB 5 I)OB 244)01 $ 7)6 

AdiDM^tl 386 $X/? 0 ; 2 $, Mlvwtogtl Pn $ 1 / 2 $. Braw VTk 

m 500962-001 _SB 9 BMB 500962 002 ._. $219 

Adrantogii Pn 4860 X/ 33 ; $X/ 2 $. Bnw l( 4 / 25 i; 3133 i; $<M; V 66 d 
2 M 6 5009 B 7 001 ..$72 4 MB 500987 002 $159 

16 MB S 0 O 9 B 74 IO 4$579 32 MB $ 009 B 7 ^$ . $1159 

PrHiHiffl 3 t 6 / 25 ; 33 337 . hmduin 1386 SX/) 6 : 20.25 

1 MB»/WB 5007804 ) 03 ; 002 _ $47 

A^ynnlHH 486 / 25 : 3133 ^ 5 X 20 . Brovg 4 / 33 ; 416 / 25 ; ^nnium 4 / 
25 ; 3311 $(rv»$< 4/33 

2 MB w/WB 5007 ) 84)04 780 005 _ 569 

Primhim 386 / 33 T. 386 $X/I 6 fmmm II 3 l 6 $X/ 20.25 

4 MBW/WPB 500780004 . $179 

AdraMogt! 486 / 25 ; 33 : 33 p. 5 X 20 . Pont PtBinutn 3/31 
4 / 33 : 33 v 50 d. 66 d. Pnmium 386/3371 486 / 25 , 25 i 25 TL 
33 ; 33 C. 337 E Ptbm II 384/25 33 . 486 / 33 . 4 B 6 $X /20 
Prtnn$«mi 5 E 4/33 

8 MB»/VIPI $00780 001 $358 


IBM 

AMBIA Emprise 386 , Honlo 386 . 5 (irm 386 (oB iwddk) 

2 MB «/A_ $94 BMB N/A. $329 

flEVf AMBU Emprise 486 . Honlo 486 $pim 486 (ol modilsl 

4 MI l/A. $ 19 $ 16 MB 1/4 . 

P $/1 286 . 3 I 6 SX 

2 MI 927993 $. $82 AMI 9279694 

P $/1 (onsuhont. Esseniiol, Etcpetl models x 43 . x 44 
P$/Valum«l ol oiediis ixi^ Cxx series 

4 MI 9679290 . . $199 16 MB 9679291 . 

P$/l (emtdMM EsseflNd. Expeti models x 76 

16 MB KH 9679291 _ 

P $/2 25 / 786 . 30 / 286 . imny odopier 1497259 
2 MB Kd 3075360 _ $81 





r $/2 35 $X, u 40 $X. $ 02 . 55 $X. 116 $$X, 1170 . XStoDon 

2 IPI 6450604 .- $85 

PV /2 70 A 21 . A 61 , 121 ; B 61 . P$/l Ceosehenl. Esseollol. Expeti 
■odelstll, xl 3 . i) 4 , PS/Yoloepeiiit Cxx series 

7 MB 6450608 .^... .$85 

iV 2 3 $$X; LS, 40 $X. $$$X; 1165 $X; 1 $. XSloiioii. PSAdnpoint (xx 
scries, odoplet bond 3473011 or 3473077 

4 MI 3472933 or 1779977 ... $111 

P $/2 3 $ 5 X; 15 40 $X. IWMoopoint Cxx seiiel 

BMB 6450129 . $354 

P 5/2 90 XP. 95 XP, P 75 (poinl. 56,57 (ol). PS/l Pro M 2123 
7 MI 6450902 $85 


MEW OllroDie Verso loll aodelsl 

Ifttyiagmi 

Ullt«lHalll. 5 l/ 25 C 
UltioLi 1 eSl/ 20 . SI/ 20 P 

Texos Instruments 

liovelMale 3000 (oil models) 7 MB . 

liovelMolc 4000 (oil models) 4 MB . 

M£VllIinvBlMa»cWieSlC /25 2 MB . 



$79 

_$189 

-$129 


ffl-l M ^ TECHNOUJRv COnPORAT ION 


f r//v//s //vfj r^crr-Rf 


1 X 9-70ns . 

4 X 9-70its. 

1 X 36-70ns_ 

2 X 36-70ns. 

IBM TYPE 



M3 

>155 

>181 

>354 




1 x9 70ns (9(hip).$46 

512Kx36l2MBl.$85 


1 x9 80ns Stalk Cd.$52 

4MB X 36116MB)_$640 


Bral 6 erHL 4 

7 MB MI -420 . $147 4 MB 1 M 440 . 

|iorlNrHl 8 e.Hl 4 d Ht-I 

1 MB MB BIO .. . $80 2 M 1 MB 820 .. 

Bndier HI ) 0 V/ 0 V 

2 MB MB 1020 _$ 1)9 4 MI Ml 1040 . 

Canon IBP- 4 SX 

2 MB 803 0020 000 . ... 

CinmlBP 4 . 4 lJlc. 4 fWs 
2 MB 

CmnnllP BII. BIIB BUT 
2 MI $611880 . 

CnenLBPni.SIlIPWs 
2 MI 

^m 6000 

2 MI IB$ 40 I 


M/A--- 

Sill 4 MB H/A. 


$ 612350 . 


4 MB N/A - 


$120 4 MB N/A 
Epson Adwnlotet II EPl BOOO 
2 MB N/A - $135 

Epson En 7500 

4 MB CB 22021 _ 

HPlauilm 4 l 

IMI C 2074 A 

HPlas«)illtP.III.IHP HID 

2 MI 334758 . $97 4 MI 33477 B. 

NPlnsaileill, 110 

7 MB W 44 I ...... $110 4 ia 3344 SB ..... 

HP losotM llhi. 4.416 4 $i. 4 $MX. XUOO. Deskiol 1200 ( 

IMB C 2063 A . $39 7 MI C 2 I) 64 A.... 

4 MI C 2065 A . SIB 1 BMB C 2066 A _ 

HP DcskJM 500 . $001 520 . 520 (, 5 S 0 (. 560 . S 60 C 

2561 22707 B_ 

HP 0 esi|niii 600 Inkjet Pioltir 
4 Mt C 7065 A $181 BMB ( 2066 A .. 


S 22 S 

_SI» 

_$219 

.. $189 

SI 4 S 

. $189 

-. $145 

SI 9 B 

$213 

$235 

$49 

.. $179 

..... $195 

_$ 8 $ 

$354 

_ $40 

$354 



Toshiba 


l) 000 S(/li/XE; 2000 , 7000 SX: $Xe, 
T 22005 X, Tl BOO Series 
TI 700 XE, 1600 , 3 IOOE 
TSIOOSX, 320 OSX. SXC 

T 3200 

1330051 

MEW ’3400 

14400.16400 (all models) 


2 MB 

2 MB 


3 MB 

4 MB 


4 MI 
BMI _ 
16 MB 


MEW t 1900 . 14500 . T 4600 14700 . (nl models) 4 MI |] »ti 


ISlOO 

T 5400 . T 5200 ; T 5300 C TB 500 

Zenith 

7 Note 320 L 32016 3251 375 li 

MEW 7 Note 425 Series 

Z Spon 4205,4255 
Mm 1 nsPorl 3 B 6 Sl 5 LC,SLe 
MmlarsPorl 384 $X 
SupcTsPort 5 X, 2 B 6 c, SliitrsPorl 


I mil 
I 6 MIIX 1 II 
2 MI 
2 MI 

BMI _ 


4 MI’Sn 
BMI iiin 

4 MI . . 

2 MB 

2 MB 

2 MB .. . 


_5l7f 

$329 

$89 

_..$79 

^$169 

SI 59 

^$169 

-5399 

$229 

-.$449 

$709 

-5399 

5699 

$219 

$469 

S 4 S 9 

$89 

$89 

...S 359 


. SI 08 
$384 
$271 
5 S 49 

...SIB 8 
- $90 
$89 
.. $139 


Compaq 

PtolnM3/2Sii3/75is 

2 MB 141731001 . $89 BMI 141742-001 

_ProlmiV 25 s, 4 / 33 , 4/50 
McW 4 MI I 4 I 684 00 I $111 IMB I 4 I 6 ISOOI 

DtskPr« 3 l 4 70 . 70 e .25 
4 MI Module II 3 I 32 - 00 I 

4 Mlle«d 11364 $ 001 

0 eskPro 386 v/l 6 

4 MB Module 112534 001 .. 

4 MIBemd 1134344101 

OeskPro 3 / 2 Si: 3314 / 75 <l 336 64 r. 7 B 6 II. 386 M 3 l 6 $X/ 70.2 
^^SiMemPro II 5 otm Portable 4 l 6 t, M $enos 
Vff 4 MB II 8690 00 I Sill BMI IIII 77 00 I 

^oSigrHK$irv•t 486 / 33 , 0 X 2/66 

16 MI 149320001 . 

DtskPro 386 33 . 486 - 33 , SystmoPro, SyslomPro E serits 
2 MI II 5 I 44 00 ) $99 BMI 116561001 

DeskPro 386 / 331 , 486 / 33 L VrslomPio 
6 Socket lrdw/ 2 MI 116569 4 115144-001 . . 

Dell 

Pent Derktop 3250 . 325 P. 3330 . 333 P 433 P 4 I 6 P 4860 
IMB 310 7505 $39 4 MI 310 2507 

PiMetOisklap 4 l 6 P 4160 
I 6 MI 310 2625 

Pmnrtn HVcrkstoiwi 470 . 425 . 433.450 450 Dt/ 2.46601 
4 M 8 3102467 5152 IMI 3112461 

PvformettteT. llMsawi 

4 MI 310 331 $ _ Sill l 6 Mf 3113317 

Pirlorniente ME series 
IMI 310 3335 - 5362 


$319 

S3S4 


$110 

$244 


$ 1 B 0 

$255 


IBM Continued 

P 5/2 90 XP. 95 XP. P 75 IpMnl. 56.57 lol). P 5/1 Coosoltant. Euetm. 
Expert medds xl I. xt 3 , xl 4 . PVI Pro M 2 I 23 . 

BViOOO POWfIsimis/POWUserTBr 220 serMs 
4 MI 6450121 $111 SMI MSOI 30 $354 

IV 7 IDni; 3 ll:l 21 321 0 II;I 6 I 
2 MI 6450379 $103 

PV/ 2 IOA 7 l;A 31 .AI 6 

4 Mt 6451060 5119 

Eipmim boonh l« 50 . 50 Z. 5 $ 5 X. 60 . 655 X 

? 8 Mlw/ 2 MI 1497259 _ 5199 

4 -l 6 MI«/ 4 MI 6450609 __—. -.5379 

[ipntion boords for oN mod^ 70 , BO 

2 l 4 Mln/ 2 MI 34 F 3077 -.- 5226 

ll 6 Mln/ 4 MI 34 F 3011 - $317 

NEC 

425 . 433,466 
I 410 12002 . 

Ready 425 433 

I/A.-. .$195 16 MB N/A 

PonvMott 3 l 6 / 33 i. E^pnss To, t senes 
4 MI 0 P 4 I 067 O 5 . Sill I 6 MR 0 f 4 l 0 6206 5640 

PeniMoit 216 / 12 , 5 X/ 16 .SX /20 

TMIKIt OP 4101103 .. 

PonrMoCe 3 I 65 X/ 70 I; TOit. I 6 r. 2 Si, 486 / 501 . 486/331 




..$181 16 MB 41112003 - $647 
5649 


BMIKH 

PonrMaetSX/TO 

TMICPUUpH* 
7 M 8 Exp loord 
PmrerMoii 386 / 20 ; 25 
2 MI APC H 6 S 5 


OP 4 I 1210 I 

OP 4 I 1 I 101 _ 

0 f 4 l 0 ll 02 ‘ll 03 _ 


S 96 

S 3 I 9 


WHY ADD 
MORE MEMORY? 



X/MB 4 eAB BA^B Mtfukfiti 

• An upgrade Iront 2Mfl to BMB ton Introose performoive 

• Mentory ollaws Windows to row foslei 

• Redutes youi syslom s iiMd to ottcn the hard disk 

• Speeds op programs whidt use liiluol memory 

• Utduo numerous 8 exltnsivi oppiicoliom at ine some lime 


. 5159 
5180 


. 5679 


I 6 MI 310 3336 .. 



$229 IMI AfCH 656 .. 

^ Zenith 

HEW z 308/400 Series Huv Z- 428 / 5 X 7 - 425 / 511 Z- 433 /W, Z- 433 /SX 

4 MI ME 100 . $111 I 6 UI ME 90 . $640 

HEW 32 $ 5 a 420 S 0 t; Sh; So. 4255 b. 433 tleh. 4330 h. 450 XEn 

IMI ME 70 .—. $39 4 MI ME 100 _Sill 

Zittidi 7 386 / 20 , 25 . 33 , 33 E 

IMI ZA 3 t 00 ME - 539 4 MI ZA 3 I 00 MA _ $111 

ZenilhZ 3 l 65 X/ 20 , 286 lPr,Zl 5 

TMIGl 74011 $92 


IBM/lBxinflrkLm 4079 ANModeis 

2 MI 1183334 $96 4 MI 1113335 -. 5157 

IlM/texmork Lnet 4019 , 4019 e 

2 MI 1039137 . 5115 3 SMI 1038675 _ $173 

tlM/leunatk Imet 4039.4079 Al Modeb 

4 MI 1321363 .-$I 67 IMI 1328365 . $326 

NECVdeoiWriiB 95 A 97 senes 

2 MB N/A___SUM 

OkAosetAOO 

IMI 70014701 -. $67 7 M 1 N/A . $106 

OkiUsBlOO. 820 

2 MB N/A. $157 4 MI N/A ..- $190 

Ponosonir loserPortna 4410,4430 

2 MB XX P 444 . $126 4 MI N/A __ $191 

Pomsonir loserPorlnB 44501,4420 

7 MB KXP 441 . $179 4 MB N/A . $189 

lexos imtrumcnls Mnotiiw, XI 

IMI 2555739 0001 $46 


BotoRom AT Plus 

2-8M6 memory boord for 286 & 386 modiines 

Induding 2 MI..SI 60 Intiuding 4 «l .. $244 

Including 6 M 8 ... $327 Including IMI.. $411 

BocoRoiei S'bit 

Up lo 2MB of expanded memory (or IBM fC/XT/ATs, PS/2 Modds 
25.3(l,30/2868(om|iotibles 

Including IMI. $131 Induding 2 MI...Sill 


Hewlett-Packard 


Veriro 05 / 16 $. ? 0 P(. 85 / 20 . TOC 25 . 2 SC 

4 MB Gt 01542 b I 642 A...... SII 9 

Vedio 3 I 6 /I 6 N. 3 I 6 / 70 N. 3 I 6 / 25 N PC 

2 MB D 2406 A. $92 BMI D 7404 A. $310 

Vertm 4 I 6 PC: 7 ST. 33 T 4 l 6 v/ 20 . 4 B 6 / 75 N. 33 N. SOM; 66 N 

2 M 8 D 23 I 1 A_ $85 BMI 02152 A. $354 

4 MB 021 S 6 A/ 5 IA $111 l 6 Mi 02676 A $649 

Vertra 316 / 25 ; 486 / 25 U; 416 / 330 ; 416 / 500 ; 416/660 

7 MI D 23 I 1 A . $85 IMI 071 S 2 A . $354 

Vttlra 386 / 33 N: 33 NI 

2 M 8 D 2714 A . 592 IMI 07715 A . $310 


SAVE OVER 50% 

JaIcc ^ ^ 

SVrrfM MEMORY SIZE MEG. PART MEG. PRICE^FSI PH 


HP 4L Laser Printer 

1MB 

C2024A 

$119 

$49 

Tl 4000 

4MB 

2581265-001 

$279 

$189 

Toshiba 4600 

4MB 

PC-PA2012U 

$399 

$219 

Toshiba 1900 

4MB 

PC-PA2012U 

$399 

$219 

IBM PS/Valuepoint 

BMB 

6450130 

$695 

$354 


CALL THE UPGRADE EXPERTS TODAY! 
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50'JHDCAnS>5 

JIAcil'H] Vitlan 

Weis Vhitw Pro Auiiiij Spsiriim flo^it 

Mfidia Vi^iQfi Png AihI^ SjiHtrum ]i . 

/i^eiliai ViJiam Pto Auilifl Sludio 1 it 

CreolTve Labj 

SfflffldBlflsrfir Value AddiTnw. 

SoiritdChisFcr Fro Value Addiiion . 

SoinKlElastEr U VodiK Aic&tiNi. 


..S»5 

. im 

SI 39 


.SS9 

. se2 

.. SID? 


Reno PmnhiRi De^oje e ftlV-4'DOO lit 
The I[i1«1 III pDfrdite multiniediD upgimfe liEj, liMludK: 

■ Dau^ite Sped RtNO Poftutle CD' ROM Diime 

* Freitiiunt 30 5(Sl-S Soutid Cord 

• Amjjlfid Slereo Speatcsi, Hewlphwo^ 4 Mioriiplioiie 
" Ovgr 15 EntgrlDlnmcnt £ Edutotiruigl CD-RDM SrrfhHiiie 

Media Vlaon Dotilile Fusiaa LK, liiternM.. $Z99 

Media Vj^vi Double Fusion CDU, Inlernal.. S349 

Media Visioiv Frol^ MulNmetdn 5^ Itl, Internd_^ S&Z9 


Soundeioirer ]b Mulii CO/Muh CD w/«P . SH5/S179 
SfflindBlosrer l« 5CSI-2/SOS^2 W ASP SI 79/ST 90 

iw SouiidlkHrei37AtfE_ _..S295 

MediDWagic 

ISP Id Audio Board™_ S79 

DSP 4 Audio Board __ _ __ S99 

DSP It Pltii Audio Board . . . StS9 

Media AHiDgk 

SSP It Aula Sound Sj^nr.... S^99 

OSP It Audio Sound Sy^irem.S332 

^ DSP It Plm Sound System... S3t9 




Hercules 

Craphira ^rp l^prVl I MB 
GrnphilaPrn ISA nr VC 2MB 

ClfnirmiMholfiA«Vl3Ha 


All 

HsIiiB WPffllH MAOl n I Ml ISA dtnf VII 
GrapliinhaTurto ZMB niC VLl 1 PCf 
Crqphki htTuits^Ml tU Vlll PtI . 



Pro Graphics 1280 

The fasiesl true color 
graphics accelcrafor! 

• I h.7 mdllon [olprs al 138Q k I GiZA resoTalTni . | 

• ^Mt VfiAU £ MVV4 5 1 Draphtes ^tensor i \ 

- 7ZHi norr-mierkiMiKlSiO ic 111241 

• MVV451 high porlormana display Btivus 

• Lac'al bus supporl. iniaFFote providos raiKe bi^dwrlili 

• Oprimiied for use in MiEfowFl WindaiTi 3.1 

Pro Crophits 1283 VLBW . .. S729 

Fro CrnphiEs ID24 VL8 SMlMi 2M0 S23V/5349 


CD-300 CD-ROM Ini. Kit 


■hiiil iifH- dhm'mwiis ttfpiiwcr^ \uiiitd 
Uf your PC with a high petfontuitjce 
S^my Iknihif Spet-d CD-ROM dnve! 

New yH cvn Ivn iwplllr HtOSi la antytlopaiAvS huvnasi 
uppIkiihHH. :phQl« llbrnlii. iSfcHlrij goMe^ 8 itiuf 

* SoDf 31 A JhiIiIf fpred CD-ROM Bfive 

* CD-ROM IntErface Cord wdlh Crdles 

* MFC Lfvel 2 cDnpIVnnl 

* Kadoli muFriseiiMi FbutD CD 

« 00^ driver uftwire & SeFlbiaifc 0i Head'" 



Gifaian 


CD5'535. ktlHtMlwth can^elitAdblg/MiltintrB 

5365 

£D5'533, [KtErrHil eilh iBiHiDllH'/fidde/iedtwiii 

$493 

NEC 


MiilH^ln 31£P Pnrlnliln 

$463 

Muld^n 3ll InrErnd , , , 

$511 

Multnpin 31L EtIbuM .... ... 

. $549 






Sgagirii 


I3QMI513144A. FSrm, ITtJ.SMDf .. 

willi I4.hl I'd. 

. $199 

$?]» 

Z6QMI 5132114, tv IH.a.yiBf 

tJtfl 

wlh1£'killjl .. . . ... 

., 5jav 

345MB 5133851 ISna 1H.3 yiM 

.. $349 

wirl I4.ini Lil . . 

. $37V 

453MB 51355aJll5i«.IH.3.y 131 .. 

.$411 

witfcl$6iflir .. „ „.. 

. ..5449 


fsmm 


Inlef Malh Caprocessors 
B03&7W14.20.25Mlf! _.„. 

8038731 IS, 23,25. 33MHe __ 

Ba3B7UkA!^ili^23.25MM1 _ 
Inlol OvofOrivo proession 
4£fiS!!20iiHhifl[kBl_ 


4 IAD 323 ■ilhaut wdivr _ 
4140133 iiiilii)uf«()igr 


..MS 
-Sf9 
_ 58S 

S309 
^ 530S 


4 I 4 D 133 cir mi 33 w 4 h SotAil _ 

CyHs 

UXUi Cx4ISDRji’'33/64^..^_ 

'll" C!i 4 fl 4 DRi-'! 4 / 32 ^___ 

£3(4S4D8x= __ 

,...,.. 

£x« 4 S 8 x^' 2 yM . 

t 3 f 4 B 4 SRj(’'M 17 M__ 


530! 
^5431 
_ S431 

._.534V 
.. SJtV 
_5?t9 
... S3ev 
...SJfiV 
.. S?4V 





486 Upgrades for 386 

■ f cufuriiig IBM fjghUtiiig^ /'rcJcry.sp/t 

• C fitck DtHtftltn (fij d( C’/ricA 7nip7erv rjrJl 

■ Smpk Ckip ttt!pia€^fiwn! itd miimtrsi 

3StSt IS12D 1*2} n SlLC2^M/4flMHi.S249 

3etSK-35 MHi m IBM SLC2' 25/50 MHi.5329 

imu-m MHI (i2l IBM 5LO-33/M MH; .5379 

3BtD)[-Ut20(i2| DSll2^W40W1h!. 5279 

3BiDl-2S MHz 1 k2) T1 S1U2-75/S11WHI.5329 

3BtD)(-13 MHz [k2] IBM B. Un^^VU MHz .. CAU 

1S £ 2D (i31 IBM B Uri-2Q/tD MHz.. S399 

3B6SX.2S MHz (iSj IBM B. llnt'2S/75 MHz.. 5499 

BStDl-l t & 20 |i3| IBM B Linn 20/t0 MHz_^99 

3ISDl'ZSMHzis3) IBM B. llnt25/TS MHz_5499 

3SSDl-3:3 MHz Cx3) IBM i Un9-33/V9 MHz SA99 



' InlerltKe prayufts 
I4i msec ptcess teTte 
' Tilt smoIrDftrldgc fits 
ns^inyoorsbirl p«kel 
' Dola iruislir fulB al thr: 
hintfniBrh«u|tlg4.DMB 
ptrsM. onttfram Hie beotl/' 
rnedlu interfuix trt 
2.3M& pei set. 





3.5" 37QMB & 105MB 

Kiah Performance - 

BemoVEHili Hard Disk Drives 

3.5" Ramovabld 

5Q32nil?.1?DMB IDE loF kumd _SS49 

SQ3 (05 3y, 13M4t . tot Ii3 t iywii ItiMttid . 52$f 

511S27Q5ir 27018.5451 kit. iPD#, detn j uiAzAi] y. SS5V 
SIJ3 (CSS jy, iCSHt. StSi Mt .fflrtt. rAiwtl rantnjfal y MW 
Sa3a71E15'270U.5C5tkK>r1i.iAntii[iiff6ml4|.&^^ _ 5711 
SI131055 3,5". I05M1,5(51 It lnrt.. i*iw\ iwf * rntti Ua. . M49 

270MB /mSMlI.y linwrtyfl Cnrlndgas_ 59V/S5V 

5.25" RcfTiDviililes 

W52m5.Zy2WMB.5(5ltjr.f«rt,,t*ivff54ranr^^ ,. Si7V 
5Q51 IOC 5J25'.88M1.5(]5tkn,(wrfr. ffintndbr) hd .... 544V 
5<M!D® 5 25". JWHfl. 50t kA Itwir. idiim; «nf 4 tnSfel tio, , 543V 
5Q51 IOC 5.25' 8BM8,5Gllll.[[ffli. lAmn. zotr. d odihl, Bd.. SSdV 
71K1MB /I8MB/41HB S.K’ IctnotMS! (prtridgfls 599/S«/y V 




EVI 


^Megahertz 

PCMCIA LD Darq/foi wWh XJACK 

14 ^HHips FU/MndEm / 14 4 DD Fll/'llodEiii Sold B 9/$31 ^ 

Wv«0ti|rtm/lW(ie SIS? 

PcKket Madams for any serial parr 

HACebfn Fll/ModHii _ S239 

WVMxibps FW/Mciw . .. S719 

HiRohQtics 


W«]ifpB4l 14,4» lea PCMCIA 
SporllilvT I4r400 luv. CiliTnd 
Iptriilir 14,400 liu, Intirjiiil 






DesisnCAD 2D 


Dff&LgriCAP 2 P For Wfin^jws corncs coTnplete 
wth: 50C2 

jrrf tO£7)t»£7>Se ' mstifr'.sis Jj^T v 

rrli(icrE» ■ proigr^rTrmi.'-.fl i^uppprt- 

dF fire formats. POS vtfrsiofl also avaMstis! 

3tiigitCi0I3T«Vfi«tan. . ^...*1*0 

HgiipCAO23... ‘tee 

Dwignail33-,__ *139 


~ VI 

Hllaclii 


Superkim Til, 1710x1024 HI ® BDflz. FBrrtm.. 541'9 

ktperScM 1 FSl 1 m 1024 HI e 4[lto, 2Brnm ... 5V4F 
Se]HfS[Dii IDs. FST. 1713x1024 HI & 4IHb. Jlmm_51479 

ADI 

Hlkrekae M*. 14‘ 71 dpi. [074i7i8 HI A 22 Iti. $349 

MknSon 3G/3DPJ4' .TSdpl. Ni-rtt. 8DI udor udjtril. 5349/5379 
|E^ Mkrekoe 4G/4Gr 1 f 7B dpi. Hui. Kt-tn mmitm $429/5459 

HUcreScu 5EP, ir 2B4 l Fbl ft^e: nnni degmas .$249 

MknSoM HP. I r .7tdpl. M. Hi •«. mm. divnu_5819 




Circle 186 on Inquiry Card (RESELLERS: 187), 



WE SETTHi STAH19ARD; 


’MEMORY GUARANTEED-100% 
COMPATIBLE IN FORM. FIT, AND FUNCTION 

- ALL PRODUaS USER INSTALLABLE 

' INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUOS 
’ FREE TECHNICAL SUPPORT 
' THOUSANDS OF ITEMS IN STOCK 

■ CORPORATE PC'S, APO/FPO'S WELCOME 

- GOVERNMENT AND 
EDUCATIONAL PRICING 

’ INnRNAnONAL ORDERS WELCOME 

- SPECIAL VOLUME PRICING 

' OVERNIGHT DELIVERY AVAILABLE 

■ NO SURCHARGE ON CREDIT CARDS 


^ONT SETTLE FOR LESS! 


y ‘ I 





TOLL F REE FROM TH E US OR CANADA 

INTERNATIONAL ORDERS 




FAX ORDERS 


BUSINESS HOURS: 

Moudny - Friday, Zam-Spm, P.SJ. 
Salurday, Qam-Spm, (OfdEfs Only Fkase) 



MAIL OR FAX ORDERS TO: 

First Source International Inc- 
7 Journey 

Alisa Vie[o, CA 92656 



i^>TPiThyBdMii4n«itd FnEumjai^Ar 

■ EUlili||d!*]lBH «aiUltlMIT rutXvM 

piMnafliiinrf»dii«i 1 itfi ^ fJfF 

Fnl^q Lton^Bul uhV W j ^Kn 









































































































































































You asked for it. 
You get it! 


HARD DRIVES 


^Seagate 


IT225 .... 
ST25M 

5T32KW..... 
SmflDN .. 
.&T3390A. .. 
ST3S50A 
ST355CN .. 

STSflOON 

ST(2S50N 

n3l2C0N 


SOMfl 
42M6 
. KIMB 
T25M6 
ZiOMft 
343MB 
:^&0MB 
45aMB 

545N* 

S75m 

2toom 


65MS 

38M5 

2eM6 

*5M5 

I5M5 

12MB 

12MB 

I2MS 

12MB 

L2MB 

lOMB 

9m 

lOMB 


WM.5.Za- 

MJMFhHKT 
RILFUUKT 
K3 5' 
SCSI-? 
■K3 5' 
IOf3.5' 
SCSI? 
De34'- 
SCSI.? 
5CSJ 
SCSI 


im 

$a-B 

SJBfl 

J3W 

$225 

$395 

$295 

$a?0 

$495 

$4?a 

$475 

$^999 

$1598 


CP»>74A, 170MB I7M5 tPE $185 

CTA31CSA - I5MS VX $224 

CFA340A 34aMfl I2MS l« $774 

CFM40A 540MB t2MS Pf $S48 

CP3I3710 iSTOMB IC5MS SCSI $ll« 

M^^bor 

MOOB. SOS 9^ TtFf mS 

7245A.24iMB 15MB IM $228 

7343A. ., . 34iVe I4M& PE $?74 

seeMt t ans ibi *449 

54flS 12MS sea $&>« 

MICROPOLIS 

?^05[3.s^ 5«MS lom sesyue $wa/73s 

3aie (3.9"$ lesen* len* Kii/nw itm 

?2I7[34T !?5QWe lOMS SC5l/« $H99 

f54flfM| l:748lye. II4MS SCS $1794 

I926PH1. 2100B* MMS SCSI $1588 

t934tFMl. 33009* I IMS SCS $2238 

33SV\ESTERN DIGITAL 

l2kQ.. mm I3MS 3J|-|D£ $214 

2250 754WB i2MS ]jri« $23a 

2343 340MB 12M5 3Jp’l« $274 

2420 425Me 12MS 3. S' IDt 1328 

994A 1SM8 3.8'* IDI *419 

Quantum 

(PSaTO 37W* 12M5 ID£/SC3 $2i3 

IPS54(M/5 540Me 12MB IDE/SCSl $44fl 

IPSIOBD lOSOMH lows DE7SC$I $79B 

1P51225 ITOQM* laws SCSI $998 


FLOPPY DRIVES 


3flQlt ili" i/2m $» 

7S« 35' 172HI $29 

I.2IM6 5.25- I/2HT $58 

1.44M13.1" 1 /a HT *3V 

5.23* MOUMtWD $3 

fOf 3 5* DSIVE5 


.44/1 2Dfil¥e $124 



CONTROLLERS 


eBiF 

BBIr 

l6Bii 

SCSI 

SCSI 

SCSI 

SCSI 

CSCH 

IW 


2Hani[>mMFM . 

3HandC>ivisi!tL . 

Hnrdond f Inpipif 1.! Irrtorloow ... 
Ore'S 280(1 f drhwij 
Addpt*: 174?A32BltEl5A 

AdiqjOc2B42BIICfVL8|_ 

Ado^ 1542 CF Bui MmtHvip... 

□ICi2B2-24. 

Hard mljf IdBlI 
Hard and Flapper 

HcudPhwi. 

Hgnjond Ftippy —,, 


.$49 

. 

. $34 

$139 

$41 a 

. $J49 

.. ..$214 

. $149 

.$9 

- *19 

. V> 

- - $14 


CPU'S 


m m m G04S5Q!(/50 . $4lQ 

IMT _ I fi048«tW 2/30 „ $294 

III VDM G048A0X-2/66 . $448 

^ eo4a3Sji/2i . $78 

B048904/35 . $248 B04S6SJt/33. . $100 

B04B4DV113 . $264 FtNTJUM . $318 

OUCOOIINGFAN $14 


LIOUIDATIONS 


WOI«3SI}VR./aooo a.s 

$99 R£TAIE$49$j00 

Teihiba Mndaln $29 

[IOLk $24io.|ModalvrtC>D0. T1200.12000813200.2400 
Baud, BrnQrcQTrppliCHi. ddip CDmprpidian. V 42,. V.42bii nndMNFS 

CASE A POWER SUPPLY ONLY $49 


PRO CIS soft 

UPGRADES 


WA-tAMHZ). 


j^TfeKAS Erergreen 

IflSTHUMENTS Tschnologlsi 

?8fij6-lfiWiHZ5 . EV£lt|IBw4fl6SiC2-50MHI25$283 

3 96S!£-2i MHZ I) . CIrBIX 486SLJC-25 .. $ 12Q 

38fi&K.a3 MHZ jK IJ . CtBiX 4fl3SLJCJ3. . $ S30 

3SflDK 33MHZ1SIJ _.C¥fliX484d3ljC S3._. .. $98 

50fitSK-4OMHZ jX t] _ CYRIX 4ft6£HC40 .. $ JOa 

$eflS» l6i20 jK2j -....ev8Ri:tlS!CtC2-10/40M«Z} . $238 

ja3S!t.20MHZjK2J ._. CYRIX 48*SR3t2-20/40WiHZ . $248 

30flSS'25 MHZ |S2] ..._ EVER[R8LSLCa’25/30MHZf . $328 

3eeS5C33 mlirClfJj. EV£ft [mv.SlC2.a3/6fi MH20 ...,$379 

10fl[38lfiMIH£|K2| CYRIX48308X216/32MHZ _..$238 

jaaox. 1 fi 4 201:x2^_. ever fO 5X12.20/40 MHZJ . $278 

3SfidS.20MHZ|X2] CYRIX 4fl3DRX2.20/40MHZ ._.$29fl 

3050X23 MHZ |X2| _. EVER (03X12.23/50 MKZ) .. $329 

3050X23 MHZ |X?| . ,CYMX48fi£lRK3.23/50MHZ . $338 

3B50X33 MHZ1X?| _. EVER llBM|10HtNIN&33/«l $498 

3B55X 1 *MHZ (X5J EVER OBMUGHlNING-rfi/XB . $439 

305SX 2OMH3|XJ1 ... EVER |I0MWGHi:N|N&3O/iOii . $479 
3B5SX25XWZIX3] ., .. EVER[IBMUCHTNIN&25/75t $498 
3B5DX 16 8 70 P(3| EVER jlBMUGHTNIfSKS-M/fiOj $439 
3B50X23 MHZ |X3| EVER [IBMUeMI1NJNi3-Z5/75|i $479 
3050X33 MHZ|X3| .. EVER |IBMIIGH!NtNQa3/«t $5198 


MODEMS 


1 aOO 9«d PXa lnl«nBl.|9UL I9JH$ $9 

aeeo 9H MBd>BlVfin<lr«wl:lk.y.Ai^|u» UMnwridiil F>Jlur 
lkRMi4ilii<i(iip^vi t5-23 JC IftfcArvi T(i«^k«.in 4 (^.^^uv pul*^ XUil *0 
elwt^ CCITTV Rl/V.32/V.33falkiifdfaJI 

1Da.7l2AuHTipaliilt VNEtlnii S/CCITTV 42/43H& hitr&iMiliil ikhiu 


■AK MQDIMI 

9600/2400 Iw PC and PS I/WlrrFMw0iifaii«dtwifP $39 
9600/2400 Loptopi £ NeMbwkF $17B 

t XXBPSEofPCoitdPSI . . $109 

l'CMCM,2Ci«00/2400 . . $179 

PCMCIA 144/14.4 $249 


COPROCESSORS 


iny 


WasaMACHIMES 

80387 . . 

eooB(7?awj , I 

flflaa7Z3M#ii . : 

603B7-33MHI . I 

flmezea . 

flOa07SXIfi .. . ! 

80307-5X20 . i 

B03a7Sjd3 . 

800875L . I 


B0eBM*Of«3 

9087?ShRI^ $44 

80072 8MHi ... $48 

0097.1 lOMHi $79 

SOZefiMACHNES: 
0OZ974MHI 119 

80287mMHz . $39 

80797. lOMM; .J49 

80207X1.. .. $34 

. S70 

Qnfx 

S3[Jff7J3MHZ , $29 

e3M740MHZ . $48 

aaS072£lWdZJH|... $44 
0aS97-33wKZ(SXi -. $49 


SIMM MODULES 


Itu intd d&*fi™ll. apqtiftudulet. 448 $5 4ij. 

UHL^mS I KXia M» 7tH 5H <H 

254JWgi3PN] « $12 $15 $17 

iMKBOCJOfllsn $39 $41 $44 $4Q $64 

IM£GX9[3QPH| tJ7 $43 $44 $45 $64 $76 

4MrOX9|»PW| “ " ^ 

l*MEGX9[36tHPli 
256X361 MIG 177 PlHj 
$12X26 2M£G [72 PIm| 

1X354MEa[7RPl(i| 

2X35 eMEG|7J Pin! 

4X35 tAMEC[72nr4l 
EX363BMEGI75PINI 
l5X3654MEa72Plhl 


$134 $159 $174 

$79fl 
$49 

$71 184 $99 

$159 $174 $348 

$339 $340 $398 

$64S $564 $738 

$1475 $1575 
$2930 


PCMCIA 2.0 SRAM 


AST PDWEREXri;, MC PALM10P. PEU 33050. t^lOti^lUPAu. tv 
«IP IBM PC tAjOO. WtOMtHlA PlHTOP. HCR 312S NOUPAO. 
AQQET. SHARP PCJOOQ/S lOJ, SHARP [^‘6700/674 1 /67a 1(75765, 
Safl«PH:fi«0/684 IZ5M175991, lEOSPOCKIT PC 

111R tia.« T(H (I414W JM $!■■.« 


D>RAM CHIPS 


64X4 

R56X1 STAHC 
?«X 1 
2«X4 
IMZGX I 
IMIEGXI 5TA11C 
IMEGX4 
2.59X16 Vt AM 


1SON5 laOPB IDQNS BDNS 70HS AIM 
$195 $7 25 $7 45 $3 95 

$195 $2 7S 

$145 $!,05 $7.40 $300 $3.15 $3.70 
$5 45 $595 $6 45 $695 

$4 40 $490 $575 $645 $575 
$495 $525 


$2600 12900 $34 00 
3500 3000 


MOTHER BOARDS 


4840X2/56 $398 4MDX W/O OBJ $ 11 8 

|aV$. a-160IT. 2-8011 £ Wf SQCK£T1 

JJfegff^nan^l^JiiwrfnmllwMbMidl^CnKjbj^u^B^ uUua^^ 


TOLL FREE 


800 - 982-2925 

For U.S. ond Cemorfion Onlers only 

riOIJUi M-F YAM-dPM / SAT $ aAM-aPM Pff 

TECHMICAi t CUSIOMEi SItVICi CUii 

(702) 294-0204 

PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX TO: (701) 194-1160 
WE eUY EXCESS INVENTORY 


MEMORY BOARDS 


■OCA AT PUI* 16 BUMtMOfiV BCwKO POfl; ^86,306 AT OK 
0Mka Bfifird. 4.0UMCCHtiiMl. E(4tid MdlDfify. ScflfHMlt 

DOS,OS/2. L1M/B«£$€MS VtiwIlltSpHiMmwyAiWiwsuig 
[>«K)Yi^w, Muhitel 04C - SSA .00 2MfO ^ 

$1 SO.OO 4MEG ■ $2aS4» SMCO- $39B.KtOCAIUM/3 
FlU* F«(V2 16011 Momhr I* A,.0OS ofld OS2 UMEMS 

2toBM&l)(i«ilMEG£lMMS[3MB-S1« 4M& S36A BA«.$434 
2-0M*FO«PS/3SOA6O,^ lAttSISf, 4M*5259, SMAMet 


• Lowest Possible Prke 

• Quickest Delivery 

• Eesy Terms 

o Longest Worronties 

• Lor^st Selection 
o Ho Order To Lorge 


MEMORY A MORE MEMORY 


PS/l Momorf 


AMBRA Ert«r^i«-3aa, Murdb 3 Bfi, 
Sprlnla 366 jdl iKxhlii. 


AMBRAEnsrplu 485. Hurdb^fifi, 

S]irlnln4B6|[4lrKMUV 


fVionitaafi/sKrsiRij _ im.. 

Am 

PS/2 30/285:2.57785: Adf#&d 1497256... 


N/A $I7B 
H/A 1*48 
$96 

92F91S94 $176 
MX.. 3ef5He 131 
SMB 30F53fi0 $91 

n/3 3$5X. 15. dDSX.704*1 ,:061.121. Adpf fcrd 6450609.3 jP 3011. 
34FS077, S<1!2, SSSX, 6555X, P70,5SlS, 65L3X Staikm. 

1304130 IMfl. 

PS250.,50Z555X.6a.555X 2 €Mb! 14W359 $t96 

Z-lfiMfl iuLSfWff $S6a 

K/1 ComirkirTt, fiantidi 6 Eipatf mixlali x43, k 445 PS/Valuapoinl 

<iJlrKM<li*.«pi'C^»«l*t . 4MB. Wm9D $E91 

IMIB 96F929I $*38 

K/3 7aA21. Afi I: B2>; Bfi I. K/1 Cuimkinr. Eu»imI & E^pork 
-,Miik.H,ul3tih4 PWydv(*fl-«C^iflr*,lMfl64S{36C^ $49 


Dfl!ipro2B5E; 385.30, 20E. 25,■ 25E . 
□.*Pid3855 


f5/3 355X; 15.4052.5551: tS.fiSSS, . .. 4MB . Jtf3933 $176 
f!i/2 90 tf 93 Ah F7i tPoif ij. J6 57 (trlfl 76. 77 95/1 hs 71 ?3 

aWB. 645C9fia P5 
PS? 90, 95 V. R75 {P^irk] 56, 57, j*!) P5/ P C«-iAfiiii. Ei«r*ql. ExpHf 
^1 l.pt3id4,PS/lfra2l2a,RS/50(X>. . 4MB. 6450130 il/i 
BMB 6450130 $X3B 

PS2/2 35SX;t$;40$X .flMB *450irs IMB 

PS2 70'nindaD'i.„..28MB. .64506QS $297 

33 6rTBOA«M J.I4MB 3^7077 »fl0 

3-2 ai3 BOARDS . . 4l6Mfl. 54X3011 1310 

P5/3 6GA31,A5liJuil . 4Mfi. 6451060 $JB@ 

PS/28M41 .. lMfi *45037$ $70 

P5/3Ba 111, 311; 121:371 iDBK; 161 .2MB 6450379 .. $84 

4010 BSC/OtBOj I DMBj $?5B, 4033rl?Ma| $ P59fl. 403A|64MR1 $3390 


300.AmfcraTiP4L.B 


. }Nt J3Gf7B8 $13B 

BM* 3309209 1409 

8MB. £060378 $35B 

1*M8 *0*0379 l*«a 

4M6 . 5305939 $331 

6MB $306950 $449 S1T/2B5 

4Me D7G1426 $1B0 

BMfi 07G1471 $310 BlT3*6 

IfiA* $«« 

4MB . .. Njh $108 

6IVB tM/A 1310 ObSU 

.2X4.9218604 1106 
. 2X4 . DPOIOT* $98 
4X4 07GI6fl7 $186 Li.J865/2If 

6X4 0701628 $4)0 

H33S7l405X£P$MOIZ(B7 .2x4 79f0999 $90 Lii Lii/20.25.25C . 

4X4 TOfiOOO $184 

lAdU P6*JarFlB7WJLV 6X4 TTflQOI $341] 


. i-2we ioao(S$HXH tiM 
2MB lOBGWWTI $448 
106070004 $390 
.... IMB 1iai3l4»l $39 
4AXfi 1131320(3(1 $?D0 
.. .4Mll6oDKd S [3634001 $276 
XMBMcdult 112534001 $218 
Cbik|m38*20E::5i . . . xMB 1 [364S001 $276 

DBApraOBfi/33/331; 485/25; 

33L50|,;Svd*«P«. MB 115144001 $104 

^ ItfidfilOOl $426 
Zim 116560001 $1450 
fiSXTIXPMDW/Tiwia n6559O0l $279 

Compaq-M- . 264X56 129160001 $276 

0«iV*3S6lH. 30*44. 305$3/3a'TON. Pom^fl 46*:; Dflil(*ni.M. 
$rd«mpa L9 $.«iu 129 P6O0OI, hq 6^x15 IM* 1 [8*60001 $49 

2Mfi 1E658900I $04 

4MB 1P6*90001 $178 
128077001 $3*6 
2MB 141730001 $90 

SM* 1*1742001 $310 
$94 

4M0iM«lvli 141*6400) $176 
OMAVixlub 1*1585001 $3$4 
1UXB 149^11001 $604 
32Me 149)4700511$74 

_SMB 1*9911001 $3B8 

814 1*1*65001 $346 
.... 15MB 149020001 $*96 

32Mi 149147001 $1491 

.. I5M0 149949001 I73B 

..32Mfi 149912001 $1596 

. *4X4 I*991MD1$2*9H 

.. liaWB 14^31400115846 

ip A NMwhoBb M a iery 

4M8$2I8 6M(B$41B 1fiMB$9V6 

139497001 


PP4b>«3/Z5*Z$Z . , 

P7pllnaA/7ixl. 4/33.4/50 


CMvi4q hp 5ianifl . 

Oail(Fta5/60.5/65M. 

f/fitiflnbH: $#«*!.*86/33/** 


PjfiiiQnia 5/50. 

Pjriiani 100 5/50.- 

P.g6e,MiK)004/30.$/94 
Pirfinnl 40004/50 5/65, 

Ce^ 


4xn 


mrapiid350.35OC 


C157SX . 

m-iipB47tKl. 7DK, 770.730C 

Oiinipod71DT,750.750C 


TOSHIBA Lflptff 4 Ntt*4«Bli Mimorr 


vom. 

riooo. 

HMOFr 
.IMB 

TIOOEJSF/LE/XE . . . 

.... 2Ma 

12000/T20005K , 

.2m6 

TJDOO&X/llDOOlI 

.4X46 

11200KE 

BMl! 

. 2M8 

8*00 

2X48 

i2OOOSa/I32OdS!!Al0OO 

fliSO.C 

jm 

13100 

Am 

mi\ 

2M0 

13)001 

2X« 

niOQ$R 

2XA 

nzDo-sx 

4X« 

I320O$h: 

4xe 
. 7xe 

[J2C0 

4Mi 

. . ..... 314 

P330D01. 

.2X« 


lf£Llto*06/2iC; 

MAJOi UnOF 4 


tmm 

0883140 

0863150 


2X48 PABXmi 


r34COCT 

pjxcosx.sjef;. 1*400 jxc.ejxc 


[1300.14600 119WC 3 3VOITS 


EDHPUIII 


6A03IOU 

7,X0M5U 

PAa3imi 

PA63lfU 

PABBinj 

PA7[37y 

PAM05U 

PA3007U 

pAZOoeu 

PA3a39U 

fAZQIW 

PA2020V 

9A2021V 

PA3003U 

P.X2004U 

PATOJSU 

PA2010U 

PASniTU 

PAM13U 

PATOaiU 

FASaOHi 

1-4630414 

PAS3I3U 


4X46 $01159001 
Mfl 5aiE5>¥0CI2 
leMB MItSWKO 


*94 

$P00 

$M 

$130 

$[18 

$r06 

1304 

IIIB 

$314 

$108 

12D4 

$119 

$118 

$236 

$ 2*6 

$698 

$336 

$458 

$878 

1IS5 

$196 

5378 

1*96 

$1999 

$708 

*418 

$6*8 

$94 


Owpt320^bM* 


l7i.6LDf4ap2ia.J20N'.320r4> . 2M4lM«d 

□•II325N;NC - ' 

WlN[70iNt2S 
E p Hfli N0 a NotobooX 
E|»QrtM8SU 
£E$ON25i;tWio.A 
E¥a<Bi Tampa IX, IKTO 

OfWllOO 

Cfltf 1450511 

Coldib.OSSZO. 38*5X15. 


7M«Mied 


?xxfi 


13949&0CP[ 
13949900) 
146*2000) 
14652IO(}[ 
14*537O0L 
110235001 
1107374301 
II03IO$OOI 
11830*001 
U6X)*00I 
117D61001 
1170614307 
1IZD6IO04 
I2l 125001 
17117500J 
1297*9001 
1297*9007 
1297*9003 
1397*9004 
142J37O02 
1412367003 
1412337004 


37651 
23050091DD 
FH-PCIMAA 
fW/ClH0B 
TRAC IM 00 
310?204 
3108210 
3108213 
A0O05II 
AWBTTl 
ASO076I 
DOI6O 
OORWW 




PaimmECF 170/270/370 . 
$smtr(( NoXprnuiHi' 3S*S. 

5ooy€il7Ml. IDNBiSFDS. 

Sh*p*220 

5li[Hii£64a*76l,56il *785 . 

Sha.p47l50M7.2013 
ShiTp 0501 Cobriliir 

TlTt«<w;Kita2O0O. 

l|Th„.^i»»CiOSi!.WWSi; 

TITra.*V»k400d. 

VWCM/7i SX/16. SJt35,0112/40 
DW/50 . 


N/A 
N/A 
3120010* 
3128*: )0* 
N/A 
N/A 
CFflAlAS 
SNiyt»2 
ShOMOOl 


a*2!B 

N/A 

CE471 

N/A 

2S5K»*OG[1 

25,W99*0£101 


75812*5001 *19E 

AVA11A01E $L44E 


$148 

$7*6 

$108 

$1*9 

$ 2 « 

$4W 

$129 

$m 

$140 

$i» 

$im 

$23f 

$9$ 

Iloe 

$23$ 

*141 

iw 

$ 2 « 

$295 

13« 

IlOE 

S1« 

$*4 

$193 

$39i 

m 

$76 

$|9« 

$19E 

$396 

$?f 

$86 


AOVANfiXCa P*0496C«/33:$X/25. BtAW 
ljC4/35S.33.33S.5H},4,'*iO IMB iOJWOBP 

4M6 $00987902 

mEXXILJM38i/23;33;3JTll 

39*SX/I5;»,2S IM6 $00780000 

IMB 500760002 

aDOaHPMM 4Sft/2S. 33:330.SSiSa 6KM>4/}3- 464./25.. 
TOIWliM4Z23,i3!t,SE4/33 ., 2x« 5007IMO* 


CiPmmlfiFl.lUiaiJ.. ., $100 . $144 

IpqHActliMLataiB.BOOD $196!. $23 

Epifin * *000 cpd infixv 1)16 

EpHr<Ai:liDiiLi>Mi 10000 1500 ....$136. 
ru|iHu7IOCil7200 $199 $279 

P#t3ad4W300.500Cdtid550C .$36)2$6K| 

P#2.2D. $98 .. . 

[p 3.30,37.20,27-. . 1*6 

PirLai>.bi4, [ nSi.XLJOO. 120QC... 

iWl,s»i4O19.4OI9(|3.5M0| $118 

ISVloMT 4029 All MODELS.$ 104 . 

MC90.29O.$ID4 

N6CM. $76 

00400 . $*8... $94 

P«:l<jidWP8*5D0 ..„$125 . 


AOVAHTACE 4a*/2J:33:O07:St»,NiwtpP8EM[W 3/31,4 31.33$, 
300.660; PttMIUM 306/3OTf. 466/25,1.: iSTf 33,33IE; PWHlIMil 306/ 
3i.33,*86/33.*B*$4/20 
PTEMAJMSERVERSEi/aB .... 


H0/443D 
P*nauD«v 4*2074450 

P^patiit4450 . 

Ponaiaiih:44i5 
OXXS410 . 


70wEl!£RK3/a$$*,3/2$SiC;a 

P0WERTWC4/2SSI, 


PtEMHMEHC 286.386ai/2D_35,Z5C 


4X« 500/60004 $1/6 

BM8 50376000) $330 

4X46 1178 

(MB $708 

4M8 $179 

me $768 

4MB 500814003 $1.78 


OXL/PSIZ/PMS, 


....,„^$ioa. 

..$118 .. 

$10* 

.$129 

$119 $139 


$4* 


$)74 

$1*4 

1158 


$249 

$168 

$96 


UCHI MIMORT 


»l)(0 4 9$ 4 4$ 39$ 

32M 7.95 675 6.55 

*4.1 |0-,9$ 8W 595 


64*4 10 00 $ 9$ 4 95 
lfii4 *.95 545 4.95 

lZ8(.e 2B.«i S600 


TERMS] SHIPPING: UPS [Mfn. $B.25) Shipping chorgei CONDITIONSl 25% Rextockino Fb® on rglunds within 3C 
a4(* non tfifundoblo. Purchose oreleri Fts«i Uoivefxiliotj dofyj. 04of*fundsoxe>ii;hofige4antf3OdQj^5-WARRAlNTV 
f oriune 2000 A GmamirMnl A^enci®*, NET 30 on npp^ov- RE PLACEMENT ONLY. ALi PR ICES FINAL. PRICESSUBJECT 
d, COO odd $ 5. CIO [Coihlara etwek) F=^ TO CHANGE MFg pen #'$ for eoflveni*n« on$j/ 

I unci TfDdemarfciorBne9i5ler6dwiPh theiTfBspedivH Co.'s. Sai, 




BoultiBrGfy.h 


3a/, 262. S.X. or* d InieFCorp. 



Circle 189 on Inquiry Card, 


















































































































With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM 
compatibfe, laptop or notebook has never 
been easier. The backpack^^ family of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional 
storage Instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to install so 
you don’t have to open the cabinet of your 
computer. And because your printer attaches 



directly to the backpack drive, you don’t have 
to disrupt your print operations. With the 
backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 
your information wherever you go—just plug 
backpack into the parallel printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives work with Windows™ With 
backpack, there’s no hassle. Just sit back and 
enjoy the new member of the family. 


Just plug and play, 
irs the no-hassle approach 
to additional storage. 


See us at 

PC-ExpOy Booth $4260 


Micm^alLitions 


132 W. Oncofn Hwy. OeKalb, iHinofe 60115 Telaphme 815.756.3411 FAX 815.756.2926 
Call Toll Free 800.295.1214 


Circle 190 orv Inquiiy Card (RESELLERS: 191)- 


A 











































AH/ADVERTISED PIK^C&IlFOR LATEST PRICING!! 


WE ACCEPT PO‘S 
FROM QUALIFIED FIRMS 



NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 






IPSHIBA LAPTOP MEMORY 


eKxA 

azKjds 

B4Kx1 

S4Kx4 

iBKivI 


ISflS 

1100 

11.00 


' lll'j 


z«fia 

6J00 

»-(» 

9.00 

ODD 

r.M 

i 


■ffiUDHr fm IBM a AP>n.i 
45^49 GDKS 7SHB BCMSlKHB 
IMflBiil ■ 7.35 7.25 ftTS 5JBS 

- 35,00 20.00 ^7J^0 - 

IMegiid 4Z1|] PliJ S7.00 25.00 ».l» - 
X 4 tV4ttm ZlH] - tS.SS 11.95 10^ 
25eH4 e.OB 7 95 fi.9S - 

Sfifixt - 4il0 $.50 3.M ITS 

2S9k1SVRAM- - 394» 39,00 - 

S4v4 - ^ - aia - 


8007-2 
8007^1 
802a7-XL 
80307-18 OX 
80307-20 OX 
8a3074}X (D[hb.AJI1 
80407-5X (Dwis All) 
iFitfl SX ! Dik» AN> 
Inilfll SL Mabll 
IntflIISSX 


2SHS 

550 

700 

800 

8.00 

6.00 

39.1» 

3000 

45.[X> 

79.[X> 

49.IX! 

30.00 

44.00 

74.00 

2S9.00 

60.00 

69.00 

39.00 


04x1 . - . , 

S.OJ Inbal 206X 

49.00 

-' ■ -' 

Antal-PeniMn-BD 

4Rneitag 

L70.6im9.6(yB06,O6 

Antal 8454D5L 

IRBUagKlI 

CAU 

Antal Spnata 380, Muifli 3^ 

2/0 Meg Kit 

Oil 

EiTlHpraeiaESliRi 



Antal igneta, HunA 8 EiilBigrae 40S 

4/E0ltagKU 

mi 

Aiitae hC 420SL 


[06.00/266.9(1/449.(16 

AdOn NS«tai 

4/«nZ/1iMi4 106.0{1^79.lHk569.Il6/029.I]O 

Amtui 5N 0iflit 

4/10 

196.96/929.99 


''1 




* OIniAi dilp wirflil* loUlDn 


’ OomiiMlbh wMi ItMuaty ststriinl SffiDX Cm Hxhri 
- CotniiMlbM wA 008, MtodDm. 3X, 0^ t J srri 


* hnii—iIxiHl 16 mlnulH 

Tbs Cyra upi^rAifa nini >1 Iwki Ihw ijwHi Dt your 
orlgitul 3B& mlcfDfirac«siK ratniilned wHb 1 1K 
m-cHib ucli» m Ail! tntjoy > |MfaEiTi«n£fl liQi»t 
[rt 100% and nwnfl. Ideal lar any DOS. Wjndami or 
DS72 eppOMlIbn Afilch iaqulE^ a Urge amouiil gl 
tiiicfaflt«e*»80f horyevcnw 


CJ<4Be DRtf.ieraz., 

.,209.(M 

c%m dtikj-eivao .. 

,.270.00 

CX4S6 DRxi-2S/5Q., 

_„.J10.QQ 

CX4B6 DRx7-a3«e, 

.353.00 

exAsesn^z ifi/S2.. 

..._.J-49.QCI 

CX.48& SflX2 SOMa., 

..343,00 

CUB& SFIX2 

. m.(Xi 


;:v-r; 



49M3 

BUMS fiONS 

lORS 

0!dNS 160)18 

IMig a 0 (3 ctilp) 

04.00 

5£.00 40.(M 

44.00 

4Z.0d 

lM*g K B [S chip) 

94.00 

4a.(X3 

47,00 

4fi.[XJ 40JH 

4Mbdx B 

- 

179.00 

17700 

ISB.OB 

lOMag X 9 lBctiq>| 



719.60 








1 x324Mm 

2 X 32 BMeg 
4 X 3215M60 
269)1 38 1 Map 
5lZ)i 

1 X 35 moo 

2 X 36 euco 
4x3ElQMeg 
8x35 3ZMrAi 
iax38&IMnQ 


169.4)0 189.00 
3»tiO 329.QQ 
63r9.1» 839,00 
50.00 
04.00 89.00 

179W IM.OO 
345.00 840.00 
EBO.M OaS.CH] 
1H9.4W 14g!H» 141H.iia 
K29.0a 3600 DO 


189.00 

349.00 

959.00 


189.00 

379.00 

719.(10 


83Dfl7H0MH/ - 71. W 63W7-33WHf - 59,» 835e7-?5J5X V 

B3S67-33SX-79.BD PC taiud 41 oyi 

^ “^fr mswawMnt CampMif^^ 


Uhi IC 4W, Ml, U2E. 4 


Pnwym JwrtBjat. u, aat 
Ppmum 3»aA3lf, 4BG,r)&TE, UTF 
8fl(v, Pt*fr *1 wasjiyzd. a 


iSi:; 

KHi» 


lUTTHHTl, 

s 


Mjiin 

I R04 >5J 

HHO f 
l-rrai J 


eoD^BQ-nai, 
idmae-aa/ 
»H5onpi 

Hmin-nai 


MOOEL MIT. UPflPMDED AST PART 4 

2386.^. 2S. 20, adE 1 Meg 7A3EID(HUE 

73Bi8'33. ?e, 20, 83E, 48B725E JMeg ZASflOOHX 

Z888$X 2Mm 2-605'1 i 


IlKBO 


•*w« 

IMU 

Ba.« 


HU.DD 

*i!ti tS 


59.00 

1M.W 

Ilfl.OO 


MEMORY BOARDS 

IBM Compatibles «PS/« 



118JT MEMORY GO. FOR ZIB, 3B8 AT 'OK-eMeg Bd 4.D LIM C«npn ^ Mum 5 : 
I ¥r. Won. CanvBfit., E^d. & EiflrHl Memory*Supports DOS. OS/2. UW/EMB 1- 
I EEMS ‘ ViSreaNlB S^pililBrTiory MdrESsing * OperalBS wTCPlJ Spseda lo 33 MHt ♦ I 
SupvOitB [leswiBvr. MuHlliask-DfieralMHna * M ffera ffesieffnEA, AT0s 

j I)H-SB4.8D2MB6-|tS9.[l04Meg -$239.DO INiHg-1899.09 


I 


' J 


' Lipimi^d nfwmoiy lor )a > Urn 4.Q c»oipaft: Q-2Mug*LJsu$258j[M00 

Q-K tMdO SiaS-DQ .2 MiIQ -1229.119 

MBMeg. Ert.-Expud. Memory Rd. loi^ 70. ffi. M^Litri 4JO [' 

X 2Mbo Am BMng ISMeg 

SZ3I.0D 1310.00 »4fl9.BD tSU.OI 


0-8Meg Eilnoded and/br EupaiiOEd Memory for all IRM 
P/S2 Modets S4). 5QZ. M. 3SSX, B5SX. 16 Qil, 4.0 LIM GixripaL 
OfK-tia.m 2Me9-1».0a 4M#g-28a.iM eMag-449.in 


ZMCPU) PLCCJTm) ZS-MMJt 3 



* FrIum Iflue 4S SIC2 Promsot, Cbd 
Oatflng. |ZSAD ar J3«e), 1EK el InfenuJ CkIm 

* R^l»« ftuStUifl ^ Pr«c«S^ 

[’.rr - 

IBM PAITT HO. 

30F5348 i:612K> ..... 

30^5360 £2MeO) SaF^PB.^S'-JaO. 50 Mlnft RO- 
64S0375{1 Mihj) ea-Mt.:;'-: -• 

6450370 |2H0(p) ,.$BK$81. JOl .> ' ■■■:■-■ ■■: ■ - 

6451060 (4Uag) fiHFA2l. A-61 ."aO-AJI, BD l 11, fid-aiT 
6450694 idMeg) TtKHI .£61,121, SOZ, 5S5X, 665X. P-70, 

554$^ 651$, X-Simian 120 A ]3(]. 35$X, 3$L$. 4D5X 
0450608 [71Aea> 7I>-A21. Ah 81 , P-21.5-B1.35SX. 3545-. 4DSK. Val Pi- 325T 

7BX9ge5(1?B«) 25 

34F2803 £4Mm 35SX, 48€X, 58SX, 88SX, 56LS, II6L6 
e7FB977 HMml S5SX, aSLS, fiSSX. 4CSX. 38SX, 35LS 
1057088 [912X1 Pi'S!-288 
92F99aS (2MBg1 P/SI A P/S 1 /a66SX-2121 
921=9694 |4M^ I FVS1 A P/S 1 /3B6SX. MHlef-212l 
6450002 eZMsg) 68. 57, S7$X.«], 95, P-75. STSLC 

VW« Point 77 4980X2,4865)f. 5VR 05 
84S012A [4Hdo) EI^X, 90. 95, P-7S, S7SLC, 56-. SflSLC, P/51.3flSBX. 

M0d-2t23. 2138. 215S,V.el Pi 77, 4«8CSZ. 4B6SX, SVflte 
VWiH Paint 714660XS, AfieflX. 65 
36$X. 40ISJ( ■■ >■- 

Aft 57, 57ai0n. 95.1^75.6704^1 b 

^ Poljit n 4BS!l3!a. 480631. SVR B5 


09.OD 


SO.OO 

35.00 

175,00 

176.00 

49.00 

l«.00 

189.00 

90.CEI 

175 00 


IB (BMag) 
a CBMegii 


rj. 


I. I V I 


MODEL 
Ofl^Pra 368/33. 3987331.. 
4MV25. 496/33L 
4967MI1.. gyam ptfl 
Pe&hPin 3B51331., 4507831 


OtiakPhi 08 5S-164/1)1? 


DeehPra zasH. oeon. 
aBagjyzQ. w&/25m,4b«3ah, 
46BSffl5M.4B65/1BM 
Part. I $flrl£i 4400 
M Arcks End Bd 
^ ^ S8&ie 


azMeg Mtiduia 
[Exp 6d] 
IMiig Module 
4Meg Moilule 
iMag Exp fid 
4Mag Exp fid 
1Moa Modulo 


IMogX 


CHPD PART t 

115H4-001 
115541-001 


115! 


9-001 


DeakPrii 288 
DflBhPldS/eO. 8y&5M. 
PruwEinia 54SO 
PlQlwl1H)S4Sa 
PraliastI ZODO 4/80,5/68 
Pfoltitfl 4000 Am. 5/BA 
P/0|lfiirt 345 a/TSS. 3^262£ 


n Aaw 
IHflE 
HUiwta 
USE 

RROULiS 


ProHlgnli PC Servar. 466/33. 

laeesx/M 

' [TTiS'g 

rw28i 



g Kll 

I -2M«v €x|i HiS 
4-flM«6 fro An 

leMt^xii 
82M«6 Kit 
64ri4«6 Kit 
DROULiS |?6M«6 Kit 


w 

lev Module 
log Mijitule 


nB56&-a0i 

nniAi-ooi 

113132-001 
118638-001 
113S34-00I 
t13S40'(iai 
112684-001 
113644-001 
t13B4a«)1 
113131-4)01 
nai37-»i 
US0fl(NXH 
tl60BB4N1 
1tW9n^1 
176077 l»1 
17910(7401 
1080714Kt1 
iai072-{XM 
1U60694W1 
KliSI]7D4»1 
113012-001 
14«11-901 
149649-001 
14M1Z-0O1 
149913-001 
149914 4)01 
1417354)01 
1417424)01 
14lEB34»1 
141054-D01 
1410054)01 
14166S4»1 
149320001 
1491*7-001 


PRICE 
18900 
42900 
145900 
279.00 
79.00 
199.60 
149 00 
27900 
79.00 
190.00 
149.00 
279.00 
79.00 
219.00 
S9.0O 
:69.[>D 
109.00 
389.00 
109.QD 
09.00 
299.00 
230.00 
437.00 
49.00 
389.00 
70700 
1889.09 
2700.00 
5900.00 
109 00 
aas.Do 

95 m 
175.DO 
339.00 
339.130 
699.00 
1025 00 




4/SSC. 4/23E. 433C 

-4/33E. 433C 

4/235, 4330 


CwKdfto LTEEMr 


CotTiiin 320. 32S 
CodliMi 4/20. 4/25C. 4/75CX 
Aero (3.3 XDK) 


'IMS 

4Mi16 

aueu 

4MaS 


121125-012 
128700-002 
1297(504X13 
1297664)04 
142337 002 
142337-003 

1102154501 

T1Q237001 

t15303«)1 

11§3«^1 

144790-001 

1447904102 


130497 001 
139490-OOI 
139499-001 
li0S2.O-Oai 
1465(21 001 
140531-001 


249.00 
TB.OD 
(□A.DD 
219.00 
199 00 

99.00 

1T9TO 

349.00 

179.60 
380.00 
75960 
21900 

483.60 


40 5L»aiMflE fW IWSRHWW. mi. V64 m [HKOWft (WCHXSE WtfPC /CtffFO (W>i fO0. 

I TIM 3a]C.(S5T(UM{NrilNST(IUI1^ CtilMi txtot uU 4 He HrtXrtld «tOlli « ddltiX] 

.-MfHUPWtiuiwIiKltoiXTLrinsetngta iMiaiiy aia,rHXiiiatd U [Brtii yir nwi litoniiiMJ 
; ati*i tilbH APO. FPO infciMn Cmunm-i artitDCki lu gxi odnnn Uil 'ddm' 

; iioTin t Iiropri go mi civtf ivd empn nutHi Rx ei»m^ wa an#, m Rtnftns 4fnft » iuts 
[XIlAlMIESmV. WA lEUal iUC. Vl^Diirinil. 4E. ummi emiie pundkM iliMik. imA IttMhr, COO 
: lixiibf? dudil gnjin, pdi L H(iHR rmtb (jrfen uWjni In 0 (0^ ^(ir miu ai upim n*. 

■ WIKeCliraB PlimT l-u/dC rw ftUWNffi QNl V-4IIMM.IM OTHm 116j» 

IbM iTri aniMllTiitlPfl le Uunit 11*11111 [Hill* 

CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
All piodiictsftand ireyr & guaorrteral * buy ekicess kweitu^ 

T!S(fsinAt1is sm resJisieretf yvittj jneir fsspectiw companies. 


|:gg. 


22BS5 Lockness Avenue < Torrance, CA 90501 


MODEL AMT 

TKXSOSETXEAE 
T2IXW7T2(XX1SX 
TZCHMBmiOOnUE 
TZrXMSX/TlDQOLE 
T2DOOSX£/Z2aQSX/Tl5M, 1800, C 

,T2MOSXE/2gflClSX Tl8gO , 1-660, C 

“— 

fl.oTjuriLTiSkil 


T1200XE 

T10OO 

T810O 

T810De 

TAlDOSX 

T810Q5X 

78200 

T3i200SX 

T3200SX 

T32Q0SXC 

T32O0SXC 



iilj t 


ma 


MMU, PART t 

PC14-PA6312U 
PCia-PA6ai7U 
P[:-PAB314U 
PCl4-PAe3l5U 
PC^'AaiODU 
-'A2601U 


»13L} 
. J014U 
. 1*20001; 
pc-PAZoa9Lr 
PC-PMOlBY 
re-PA202(W 
PC-P/a02TV 

PCt3-PAB3O0 

PCB-PA031O3U 

PC3-PAT135E 

PC9-PAB340LJ 

PC1&-PAQ3aeLJ 

PCISPASSIOU 

PC8-PA7187U 

PC12-P/i5367U 

PC12-PAag09 

■PCig-PA03TBU 

PCl9-P/1fiai9LJ 

.-..eW-P/tflSOlU 

:«?re-p/aso4U 

-T^iO’P/iasiau 


619.00 

1599.00 

99.00 

99.00 

189.00 

IM.IIO 

11S.M 

199.00 

1A5.00 

119.00 

109.00 

119.00 

109.60 
0560 

114.60 
41960 


OTEBOOK^UJ^TOP MEMORY 


-l4Hqg:i TlMikppd sew 830.00 

-(BMeg) Tlwixpul SOO 459.06 

TeNHBS 12MB61 LX46 I133SX, P8 Mate. TliinLpad 71 OF 153.06 

7971000 MMim) I.X46. R33AX. PB Mote, npd 300. 3Si3e. 710T. P9 Rate 425 190.06 

797100116IVIBBI LX46i- N3aSX. PB Rate. 1 hlnkiMiid 71OT 86fl.06 

07ai«5i:?Mig) N51 1*18 158 05 

0701527 (4Mig) r/BI [all) 196.01} 

07610^0 (BMeuI N6t I'all) 419.00 

07(»141E [4M«d) TTilnAjjpd 760, TMC 199 00 

07Q1410 [fiMegj RlllAjIBd 7SO, 70Oc aB9.0D 

e&MOM(i6Mfg> Th|r«flail 780, ?Afc 949 05 

07131420 [4Mftg1 OLSTLBX L#T|9. TUIrlqHd 7D5. 7000. 720. 72Dq 1R900 

07GT421 lAMagl O1,07LSX IjiTt, riiir.kiwd TOO. 7600. 7K1. /IDC 309.60 

0605370 <6M4il] TliltAttwd 3eQC,-P»Bt0le *25 30960 

0Daoa79[16Mafl) ntlril^d380.35Dc.riBRa>B426 ' 009.00 

3210504 I^Meg) Ml^SL 10960 


ker™ 

ACER HQ 
ALRVfflttirf 
A8T nn A EXCLK* 

/(8T batKXHtii PiKnExK 3H5X/26/25/25L 

ASTft5*frFJK3.ra:.43£l 

Aar FVJwer&.B£.83SC.4!SEL 

AST R)vwrEm«5Sl 

AATPt/Mf bb[:42S5(. 

ABTFOvwf Em4/33SL 
AT4T Salbn hSX/TO 
Bandmtl 58>6. Plia 
BandaM Batuv.sx 
Bandwl B8i(IV.8X 

CHQn 4Bfi ; 

CwenNd^lflfi 
“■ ■ BnyjStt HvilWU 38B 


tZtOTBflO 

56125S-OQ1..-(102 

50mi4.|MB 


5611W-601 
SB1100-0(13 
5D131B-an,(H12 
P£D 8^051 
23DM-(»tna 




SoiRfcllSSM'SflMXftt 
Gndlfgg.l/M i7« 
Mmrta M 
hlECProVM 


»:i!l 


IfiOO 

lOajco 

Blfl.OO 

19900 

B16.0CI 

191.(H1/79B,«) 

gSBjjXl 

1DS.60 

IDB.Oa 

7ZD6D 

106/2(19/449 

215.06/410.66 

199.66 
fSfl.IU 
169.60 

16656/1549.1)6 

199W799.D6 

249.66 
49.(10 


riEG 


NEOPnx^S 
NECtllItjllleVe 
PiOm delimx 296 
RjrUMiix: 0/:i 70. -nf 776.01=370 
PuinanK Of and.-Of iB6 
SKiYO 1P/1SN0 
Sturg 0701 0681.5706 
Shirg PC-flHgO 
iwdge.PC Snmd.B 
THiaratralsZlm 

Tin^aid, 11(16,8610 
Tandy 2029, B6 29.8^ 
TKidMl 4liiiii.C<rTiiy/t, 4trit 
Utn4H 

ZediSSSXNtflifieQtiMCOH 
zendti kiaXH ^a^x 
Ztnilli Meier St, SLE 


PC2I-2I 79.116 

PHI-27 190,60 

PC31-21 1151X) 

P131-32 3»I» 

PC4a-2l ’flllX) 

PC4a-2? 1S9JQ6- 

tf4104 lSKl09/79»0» 

268. aeesx i092i» 

— 4ajm 

ll^l3fl/8(V 


rs 

SXAINU 


4MAg/1(IMl6 

ikKg 

2IlAitir4riiC5'6Mlq 
dvAia 4Moa/iiW4g 
?Mp} IMeii. liMiq 

I) 7HMb 

ZMtg 
7Mlg 


166.667169.05 
CS0710 7905 

l«3G3£X-2a UU.66H2ejKi 

Z5fi«04-6OD1 76.00 

0405 
199-,IKinj86«l 
49.00 
1137166™ 


2Ar»)-1 

ZA-l-t 

^-18508 

ZH-IKHfi* 

ATi-iai-AB 


mi 

ureoo 

114.66 

116.66 




z»irthZ-Noiq5!!LiC inN/OMta ?iCB®H/5 t2g.6n/n6£ia 

Tjfilli f-ltolt 4251 N.LM.t* 4/5n6Llig 2mi3fl38 

(MODEL PHICE 
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Printer Port Connections Are 
The New Tools Of The Trade. 


nee you discover just how easy it is to 
install a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed, in addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 

You can run thousands of your favorite multimedia 

See us at PC-i 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 



Booth #4260 CD-ROM Drivs 



MicraSalutians 

132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 



Phoco CD symbol 
|aa tFBdem^used 
undafliMPse. 
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^versal Diagnostics Toolkit 

BVTE "You name it, this tests it. If you maintain PC's, you'll love it." 

—Jerry Pournelle, BYTE Magazine, May 94 


Featuring These 2 Top-Rated Diagnostic Tools: 



UNIVERSAL DIAGNOSTICS SOFTWARE V»^.5.0 


Fully operating system independent 
dia^ostic software. 


Recently named as PC Upgrade 
Magazine's Utility of the Month. 




UTILITY OF THE MONTH 


M ICRO-SCOPE Universal Computer Diagnostics was developed 
to satisfy the expanding need for accurate system diagnosis in 
the rapidly growing desktop computer market. Patterned after super¬ 
mini and mainframe diagnostic routines, MICRO-SCOPE runs inde¬ 
pendently of any standard operating system, and is therefore 
at home on any machine in the Intel world. 

Speed, ease-of-use, and razor sharp 
accuracy are a few of the advantages 
that arise from this system indepen¬ 
dence, together with an impressive 
list of functions including the abili¬ 
ty to perform low level formatting 
on every drive currently manufac¬ 
tured, including all IDE drives. 

• LOW-LEVEL FORMAT - Per¬ 
forms Low-level format on all drive 
types including IDE drives. This 
function cannot hurt IDE drives. 

• USE CONTROLLER BIOS - Pro¬ 
gram will access BIOS format built 
into any hard disk controller—even 
Controllers yet to be invented. 

• 0/S INDEPENDENT — Does not rely on 
O/S for diagnostics. Talks to PC on hard¬ 
ware level. All tests are full function regard¬ 
less of O/S (i.e. Novell, UNIX, OS/2). 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQ's, DMA's, memory, hard drives, floppy 
drives, video cards, etc. • BATCH CONTROL — All tests, even 
destructive, may be selected for testing. • ERROR LOGGING — 
Automatically inputs errors during testing to an error log. 
• AUTOMAPPING — Automatically bad sector maps errors found on 
hard disks. • IRQ DISPLAY — Show bits enabled in IRQ chip for 
finding cards that are software driven. (Ne^vork, Tape Backup, etc.) 
# IRQ CHECK — Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. • MEMORY EXAMINE — Displays 
any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts. Very useful for determining available memory 
space. • SECTOR EDITOR — Allows the editing of any sector of 
floppy or hard disk media (even track 0). • AND MUCH MORE.. .We 
don't have enough space here for everything this software can do! 



The only Power-On Self-Test card 
you need to debug any "dead'^ PC! 

Service Ne^ Named as Product of the Month 

PRODUCT OF THE MONTH in the July issue of Service News. 

//'T'his is the only card that will function in every system on the 
1 market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by the 
card." —Scott Mueller from his globally recognized book, 

'Upgrading & Repairing PCs, Second Edition' 

• Includes pads for voltmeter to 
attach for actual voltage testing 
under load. • 4 LEDs monitor +5vdc 
-5vdc+12vdc-12vdc. •Monitors Hi 
& Lo clock and OSC cycles to distin¬ 
guish between clock chip or crystal 
failure. • Monitors I/O Write and 
I/O Read to distinguish between 
write and read errors. • Monitors 
memory write/read to distinguish 
between address line failures and 
memory chip failures. • Monitors 
ALE for proper CPU/DMA operation. 

• Monitors Reset to determine if reset 
is occurring during POST, indicating 
short. • Monitors progress of POST 
without POST codes. • Reads POST 

codes from any IBM or compatible that 
emits POST codes. ISA/EISA/MCA. • Com¬ 
patible with Micro Channel computers. 
• Dip switch allows easy selection of I/O ports 
to read. • Includes tri-state LOGIC PROBE to 
determine actual chip failures. • Manual includes chip layouts and 
detailed POST procedures for all major BIOS's. • and MORE... 

This is the perfect toolkit for all repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for further 
technical details or after sales service! 


1100 E. Broadway, Suite 301 
Glendale, California 91205 
818S47-0125 • Fax 818-547-0397 



Call Now for Special Savings • 1 (800) 864-8008 • Fax (818) 547-0397 

International Orders Call: MICRO 2000 Australia: 61 42 574144 • MICRO 2000 Europe (UK): 44 462 483 483 
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PC, PCATr PC/AT and PS/2 are registered trademarKs of IBM Coiporation. Macintosh Is a registered trademark of Apple Computert lnc» Microsoft and 
Logitech are trademarks of their respective companies. 


• Supports PC, 

PC/XT, PC/AT, 

PS/2 and 100% compatibles 

• Supports monochrome or 
color VGA monitors 

• PS/2 style or Microsoft/Logitech 
serial mouse support available 

• Offers conversion from RGB color 
to gray-scale 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made in USA 
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TEN YEARS of 

ULTIMATE customer 
support yields the 
ultimate answer to 
customer needs. 


Notebook 

Notebook simply represents one more piece of 
excellence, one more solid industry-shaking design from a company they can count on for true 
support: SUPPORT that has kept them eagerly anticipating each new breakthrough product, year 
after year; SUPPORT that makes it safe to depend on innovative products that others don’t know 
how to support (or even provide) yet. 

For some of you, this one powerful new product will be your first introduction to our family. We’d 
like to take this opportunity to pledge the same excellent, personal support to you that we’ve 
offered each of our valued customers for the past decade. It’s no secret that, when you purchase a 
notebook computer on the cutting edge of technology, you enter into a relationship with the 
vendor. We’d like it to be a rewarding relationship for you. A relationship that, like your new 
notebook, will simply and completely outperform all other options. 

With the Micro International Pentium Notebook, you can grasp a piece of the future today. Plus, 
our 486DX2-66 and DX4-100 notebooks are still at the top of their class, providing outstanding 
power and performance at even more affordable prices. 

So when you need the best, give us a call. We have it in stock and ready for you to enjoy. 


/Wicro /h/^emotional, Inc 

10850 Seaboard Loop, Houston, Texas 77099 


Office Hours: Mon-Fri 8-6, Sat 10-1, Sun closed 
Local (713)495-9096 Fax (713) 495-7791 


1 - 800 - 967-5667 



The ^ Pentium 

For some of our loyal customers, our new Pentium 
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Our best SCSI-Adapters 
just got better.... 

.Jn Performance, Features, Compatibility, and Price! 
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SmartCache IQ: The complete SCSI solution! 

SmartCache III offers top performance and universal connectivity with all 
major SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape. CD-ROM, 
and WORM. 

it comes with built-in support from all major operating systems, including 
DOS, Windows. OS/2, NetWare, Windows NT, NextStep, and all versions of 
UNIX. 

And only SmartCache ill gives you a growth path. Optional piug-on 
modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility * makes installation quick, easy, 
and automatic. Plus, it gives you on-line and remote control over subsystem 
management, diagnostics, performance monitoring, and disk array contigoration 
and control. 

DPT supplies SCSI technology to the world's largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability 
among the foremost distributors in over 40 countries. 
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Distributed Processing Technology, Inc. 
140 Candace Dr. Maitiand, FL 32751 
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Call DPT, today! 

800-322-4DPT 

FAX 407-260-5366 

























The 

DatabHeir 

The newest addition to Datalux's family of space-saving computer products! This 
1.4l<g unit measures only 26x 12x5cm (10'’x5"x2'’), yet is powerful—486SX to 486 
DX2/66 with local bus video. Intended for situations where space saving is most important, 
it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA, Datalux LCD and Touch LCD monitors, making it ideal for 
institutional, presentation, vehicle, machine control and POS systems It can be configured as a diskless 
unit (boodng from flash memory or from a network) or a stand-alone system with hard disk, powerful 
enough for today's CAD or desktop publishing programs. Hinged lid is removable. 


Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets; 703 662-1675 



LCD Monitors 

Datalux stand-alone monitors are avail¬ 
able in both 1.8 kg. desk/wall (which 
folds for portability) and 2.7 kg mobile/ 
industrial, 64-grey shade, mono or 256 
color DUAL SCAN versions. Both are 
9.4* diagonal 640 x 480 VGA and can 
be fitted with optional touch screen with integrated touch 
controller. The mobile/industrial unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed 
front bezel and controls. All models plug directly into the 
Databrick or are supplied with a 16-bit ISA bus controller. 






Space-Saver Keyboards 

The popular 1.0kg desk 
and 4kg portable 
^ flat models save 
60% of the 
normal desk 
space, with full- 
travel. taailly responsive keys. Footprint is only 
28x 16cm (11 X6’'). but the 1 00 keys have 
standard left-to-right spacing. Both models 
are XT/AT/PS2 compatible and are available in 
many languages. 



Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x11 cm (4.5x9.5x1 T) and Is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 



American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester. VA 22602 
Phone (703) 662-1500 
Fax (703) 662-1682 


Datalux International. LTD 
Euro House 

Curtis Road. 11 Old Water Yard 
Dorking. Surrey. UK RH41EJ 
Phone 306-876718 
Fax 306-876742 
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Your One Stop Component & Computer Source 


New Hours: 
6AM - 5PM PST 



Jameco Motherboards 

► Motherboards also 
available without 
CPU! Call for details 

• Diagnostic and 
operating system 
software available 

• One-year warranty 

95231 80486DX 50MHz w/CPU ..$799.95 

103966 80486SLC 50MHz w/CPU ..399.95 

95222 80486DX 33MHz w/CPU ...499.95 

79214 80486SX 25MHz w/CPU ...289.95 

82333 803860X 40MHz w/CPU ...239.95 

82350 803860X 33MHz w/CPU ...219.95 

101821 80386SX 33MHz w/CPU ...124.95 

105321 80286 16MHz w/CPU.99.95 

84945 XT 10MHz w /CPU.79.95 

RAM Memory 

41371 41256-100.256KBxi ....$1.95 

41398 41256-120..256KBx1.1.85 

42251 511000P-80__IMBxl.6.49 

42219 511000P-10.„1MBx1.6.25 

SIPPS 

41700 4210O0A9A-70-.-1MBX9..$54.95 

41718 421000A9A-80....1MBX9....49.95 

41697 421000A9A-10....1MBX9....47.95 

SIMMS mmmm 

41523 41256A9B-80 ...256KBx9 ..$14.95 

41486 41256A9B-10...256KBX9....14.9S 

41689 421000A8B-80....1MBx8....49.9S 

41742 421000A9B-60 ....1MBx9....57.95 

41751 421000A9B-70....1MBx9....54.95 

41769 421000A9B-80....1MBX9....48.95 

SIPP to SIMM Converter 

• Use SIPP’s in place 
of SIMM's 

• Upgrade from a SIPP 

motherboard to a new SIMM motherboard 
without buying new RAM 

• Frts into standard 30 pin SIMM socket 

93382 SIPP Module Converter ....$11.95 

Keyboards & Keypad 

0 I rmpimn k n cwB 

SfaiiLl 

78271 32-l(ey keypad..$59.95 

67432 101-key enhanced.39.95 

17128 101-key enhanced (Fujitsu) .74.95 

Computer Power Supplies 

• Fits most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

• 8088/80286/80386 and 
compatible •Built-Infan 

19465 150 Watt (8088).$69.95 

67467 200 Watt (8088).89.95 

19545 200 Watt.89.95 

19529 200 Watt mini.89.95 

65728 300 Watt .139.95 

Graphics/M emory Cards 

• 8088/80286/80386 
and compatible 

• One-year warranty 

• Expand your memory or enhance your 
graphics capabilities 

67459 VGA card.$59.95 

104660 Super VGA Card.89.95 

91230 Monochrome Graphics.39.95 

101688 VESA Graphics Accelerator 169.95 

19975 (8088) Memory Card.49.95 

Parallel Printer 
Cables and Adapter VHT 

28695 PPC Adapter.$5.95 

28716 PPC6 6' - straight cable.4.95 

28708 PPC12 12*-straightcable.8.95 

28741 PPR6 6'-right angle cable....6.95 

9-Pm Serial Cable 

31721 SAT6 9*pin serial cable.4.95 

DB25-Pin Extension Cable 

39538 25M10M Male to male.8.95 




Floppy Disk Drives 

• 8088/80286/80386 and 
compatible 

• Additional accessories available 

74392 FD505 3.5’/5.25’.$149.95 

74384 FD235J 2.88MB 3.5*.119.95 

40774 356KU 1.44MB 3.5’.79.95 

17099 FD55B 360KB 5.25*.89.95 

17101 FD55G 1.2MB 5.25*.99.95 

79396 SD540 360KB 5.25*.59.95 
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Floppy Controllers 
and 1/0 Cards 

• One-year warranty 

• 8088/80286/80386 and compatible 

19895 8088 Multi I/O w/ Roppy Cntr. ...$69.95 
19908 286/386 Multi I/O w/ Roppy Cntr. .59.95 

19596 8088 Roppy controller.29.95 

19617 Roppy Disk Two-drive controller..34.95 
19668 Roppy Disk Four-drive controller 4 4.95 

78713 Serial Card 16450 UART.29.95 

67053 Serial Card 16550 UART.39.95 

10467 8 Serial Card - 4 serial port UNIX....7 9.9S 

104109 I/O Card 4 Serial. 3 parallel.69.95 

105611 lA)Card.44.95 

105072 VESA IDE Super I/O Card.79.95 

Conner IDE 
Hard Drives 

• One-year warranty 

93286 CP30174E 170MB.$249.95 

93294 CP30254 250MB.299.95 

93307 CP30544 545MB.599.95 



Silicon Valley 
IDE Disk Drive 
Adapter Cards 

• One-year warranty 



10233 

ADP20 

16-blt hard. 

..$24.95 

10250 

ADP20f 

16-b(t hard/fioppy.... 

...29.95 

10268 

AOP50 

8-blt hard. 

...59.95 

10276 

ADP60 

16-bit hard w/BIOS.. 

...69.95 

10284 

ADP60F 

16-bit hard/. 

...74.95 



floppy w/ BIOS 


74114 

ADP65F 

16-bil hard/quad. 

...99.95 



floppy drive adapter 


101670 

ADP90VI 

. Super lA) Card (VESA)..99.95 


Monitors 

67491: 

• Supports video modes 
up to 640 X 480 with 
16 shades of gray 

78676: 

• 0.39mm dot pitch 

• Max. resolution: 1024 x 768 

67491 12’Paper White.$99.95 

87978 14"Amber monochrome.129.95 

78676 14" Super VGA.279.95 

66122 14’ Super VGA (Low radiation) 429.95 



Jameco I 

Accessories 

104441; 

• P(yXT/386/486/PS2 

and compatible computers 

• Microsoft^ Mouse compatible 

• One-year vrarranty • Weight: 1 lb. 

104441 Serial Mouse.$13.95 

111860 Microsoft two-button Mouse.59.95 

105515 Dual port game card.19.95 

26307 Mouse Pad.4.95 

94641 Pocker Auto Printer Switch.19.95 


7 ?/' 

39909 

33611 

40002 

40125 

40230 

39829 

39933 

39968 

39984 


EPROMS 


2708. 

TMS2716... 

2716. 

2732A-25... 
2764A-20... 
27C64-15... 
27128-25... 
27128A-20. 
27128A-25. 




..$4.95 
... 6.95 
... 3.95 
... 4.19 
... 4.49 
... 3.75 
... 7.75 
... 4.95 
... 4.49 


39677 

27C128-15. 

.5.39 

40037 

27256-15. 

.5.39 

40061 

27256-25. 

.4.75 

39714 

27C256-15. 

.5.49 

39722 

27C256-20. 

.5.25 

39781 

27C512-15.. 

.6.49 

65699 

27C020-15. 

.10.95 


102293 27C040-12.. 


.17.95 


UVP EPROM Eraser 

• Erases all EPROM's 

• Erases 1 chip In 15 minutes T ^ 1 

• Erases 8 chips in 21 minutes I ^ I 

• UV Intensity: 6800 UW/CM2 I I 

•Size: 9.0*1 x3.7’Wx2.6’H 

• One-year mfg’s warranty 

15712 DE4 8-Chip eraser.$89.95 


HOT SPECIALS 


Part#DofOflotioiL- 


■Pficfi 


32408 40MB MFM Hard Drive...$199.95 
108978 PC/XT Case w/ 150 Watt 

Power Supply.89.95 

106569 2400 Baud internal 

modem.39.95 

106577 2400 Baud external 

modem.49.95 

104441 Serial Mouse.13.95 

106761 8-bit MFM HD Controller ...69.95 
106121 PS2/AT 106-Keyboard (82)/ 

keypad (24) set.59.95 

106391 Universal serial/parallel 

converter.69.95 

109049 16-bit IDE hard disk 

controller.17.95 

105208 PC to TV Converter Box...199.95 



Portable 1C Tester 

Our hand-held iC tester is an 
easy-to-operate, cost effective unit 
that Includes excellent functions. 

• Supports TTL, CMOS. DRAM 
41, and DRAM 44 Series 

• Size: 71. x 3.625'W • One-year warranty 

73525 Portable IC Tester.$149.95 


Microprocessors 


26147 MM54104N.$24.95 

26227 MM58274N.7.49 

43158 6402 .4.95 

43166 65C02.5.95 

43254 6522 .3.75 

43596 6821 .1.95 

51844 8031.3.59 

51676 80C31.6.95 

52003 8052AH.6.95 

52142 8088 .3.95 

52652 8251A.2.95 

52724 8255.2.75 

52732 8255A-5.2.95 

52417 82C55A.3.95 

53022 8748 .8.75 

53057 8749H.9.75 

53081 8751H.24.49 

52978 87C51.32.95 


JAMECO 

^■^ELECrnOfaC COMPOfJEKIS 


COMPUTER PRODUCTS 


1355 Sboreway Road 
Belmont, CA 94002-4100 
FAX; 1*800*237*6948 (Domestic) 
FAX: 415^592*2503 (International) 

Call for our now 1994 Catalog today. 

©1994 Jameco 7/94 


Mention 

V.I.P.# 

7B4 


Call 1*800*831*4242 to order today! 


New Hours: 
6AM-5PMP8T 


JE725Kit 2.5" High Red 
6-Digit Display Clock Kit 



• 2.5’ High Red Displays • 6-Dlgrt Display 
KH Includes: PC board, components, 
wall transformer and complete 
instructions (183 pieces) 

Digital clock features: • Bright red LED 
displays • Size; 2.5"H • Six digits display for 
hours, minutes and seconds • /VIows you to 
select either standard (12 hr) or military (24 
hr) time • Ideal for use in home, office and 
military settings • Red lens/case not included 

105507 Digital clock kit.$69.95 

109241 Black case & red lens.29.95 

109268 Assembled digital clock.149.95 

Jameco ABS 
Speedy Boxes 

Will not crack or split when drilled or punched. 
PCB mounting slots on all four sides and the 
lid has a lip for precision fit (adds 0.4" H). 
Complete with four screws and lid. Color black 
PartNo. SiMfLiWiH) _ Mm 

18921 3.125 "X 2.0" X 0.875".$2.25 

18913 4.875" X 2.5" X 1.5".2.49 

18892 6.0" X 3.5" X 1.875’.2.95 

18905 7.5’X 425" X 2.25".3.49 

Jameco Prototype Builder Boards: 

The Jameco Prototype Boards are designed to 
fit into ABS Speedy Boxes. These pre-cut 
boards will allow the builder an immediate 
start on prototyping circuits. Each board has 
2 or 4 mounting holes. Drilled holes: .040" 
dia. on .080" square pad on .10" x .10" 
spacing solder mask. 



PartNo. 

SizafLxWi 

Fits 

Price 

105099 

2.70" X 1.60" 

18921 .... 

...$3.95 

105128 

4.40" X 2.00" 

18913.... 

.5.95 

105152 

5.50" X 3.10" 

18892.... 

.6.95 

105161 

7.00" X 3.60" 

18905.... 

.8.95 

106551 

Mntg. Hdwr. Kit (4sets).. 

.1.19 

Call for complete line of boxes & PC Boards! 


486 Bare-bones System 

Bare bones system 
includes motherboard, 
computer case and 
power supply 

• 128KB cache memory 
(expandable to 2S6K) 

• Memory expandable 

to 32MB ^ 

•FCC approved • One-year warranty 
95151 4860LC 40MHz.$419.95 


Jameco Computer Cases 



•One-year warranty 


20503 Desktop slide case w/ 

200 Watt power supply.$129.95 

20511 Desktop slide case.49.95 

20520 Desktop flip top case.39.95 

65648 Vertical case w/300 Watt 

power supply.229.95 

20546 Mini vertical case w/ 

200 Watt power supply.119.95 

7 Outlet Surge Protector 

• 15 Amps, 120 VAC • Clamp, resp. lime <5 nsec 
98749 Power Strip (SL Waber).$9.95 


Circle 188 on Inquiry Card. 
























































































































































































WE DARE YOU TO COMPARE ! 


;^S10RAGE 

SOUITIONS! 



30-DAY MONEY BACK 
GUARANTEE! 

CUSTOMIZED SOLUTIONS! 
WIDEST SELECTIONS! 
TOLL-FREE TECH SUPPORT! 


STORAGE SUBSYSTEMS 


We can custom configure any subsystem 
from 100MB to a Terabyte - (all for prices 

Storage Solutions For Any 
C oMPUTS System On Any 
Opbatmg System. 


SEVEN 3.5“ ONIVES, 
REMOVABLE, 

HOT SWAP. 
RAa MOUNTABLE 
SUBSYSTEM 


MICROfaiSRAniON 
UP 10 93 GB RAID 
SOLUTIONS FOR 
OS/Z.IIOVaiAND 
AUDIO VISUM 


SEAGATE/Z200RPM”2Yir5YINAIIA«TY ■ MICROPOLIS 


SYR WARRANTY ■ NETWORKING PRODUCTS 




TERRABYTE 

RAID 

SOLUTIONS 

FORAU 

SYSTEMS 


TYPE 

MB 

SIZE 

SEEK 

PRICE 

SCSI 

ST3390N 

341 

r 

12 

$ 325 

ST3S50N 

454 

r 

12 

$ 344 

SI34SSN 

S4S 

r 

II 

S 417 

ST3I200N* 

1050 

r 

9 


STI1200N* 

1050 

3i 

II 


ST11900N* 

1700 

3i 

9 

(AU! 

’ST11950N* 

1700 

3.5 

8 

ST42H)ON* 

1900 

FH 

13 

PBCB 

’ST12550N* 

2145 

3i 

8 

ST12400N* 

2100 

3i 

9 

TOO GOOD 

ST42400N* 

2106 

FH 

10 

ST43400N* 

2912 

FH 

10 

TO PRRn 

’ST15150M-W*4100 

3i 

8 

ST410800H-W9080 

FH 

n 


IDE 

ST314SA 

130 

r 

16 

$ 172 

ST3243A 

212 

r 

14 

$ 193 

ST3290A** 

240 

r 

14 

$ 217 

ST339U 

341 

r 

12 

$ 240 

ST3550A 

452 

r 

12 

$ 308 

ST34SSA*“ 

545 

r 

12 

$ 377 

CONNBR 


lYRWARKAKIY 

TYPE 

MB 

SIZE 

SHK 

PRICE 

CfA1705-A 

170 

r 

13 

S I9S 

CFS210A 

212 

r 

12 

$ 194 

CP30754H 

250 

r 

14 

S 222 

CFA340S-A 

340 

r 

12 

$ 279 

CFS420A 

420 

r 

14 

S 272 

CfPI040S 

1040 

r 

9 

S 748 

QUANTUM 


2YR WARRANIY 

TYPE 

MB 

SIZE 

SEK 

PRICE 

LPS270S-A 

270 

r 

16 

$ 24/ 

LPS3405-A 

340 

r 

12 

$ 261 

IPS540S-A 

540 

r 

10 

$ 402 

P01225S 

1225 

3.5 

10 

$ 884 

P01800S 

1600 

3.5 

10 

S 964 

WESTERN DIGITAL 

2YRWAIRAIITY 

lYPE 

MB 

SIZE 

SEH 

PRICE 

IDE 

W02340 

340 

r 

13 

$ 248 

W02420 

420 

r 

13 

$ 275 

WD2540 

540 

r 

13 

$ 385 

DEC 


/72001PM STIWAIIANTY 


MB 


SIZE 


TYPE 

SCSI 


ATio 1005 r 

2217 1750 3i 


SEEK 


PRICE Mooai 


PRICE 


9 S 725 

10 S 940 


1934 

4410 
1991 
lOE 

2210A 
2217A 

AUDIO VIDEO 
2210AV 1050 

2217AV 1750 


3050 

4100 

9080 

K)35 

1750 



NOVEU 

4.01 > 4.0 

SUSER 

$776 

4.0U4.0 

25 USER 

S24T2 

4.QI ^ 4.0 

SO USER 

S3SOO 

4.01 ♦ 4.0 

100 USER 

$4894 

V3.12 

SUSER 

$409 

V112 

25 USER 

$20S4 

V3.I2 

50 USER 

$2779 

V3.12 

100 USER 

$3892 

INTEL 

FTHERNET EXPRESS 

14 COAX 

$ 98 

FTHERNEI EXPRESS 

tOB-T 

$ 98 

EIHERNEl EXPRESS 

14 COMBO 

S 115 

LIHERNEl FLASH 

14 COAX 

$ m 

ETHEINEI FLASH 

14 BIT 

$ ni 

EIHERNEl FLASH 

14 COMBO 

$354 

BOCA 

BEN 100 

WB-T 

$ 50 

BEN 300 

COMBO 

$ 67 

BEN 210 

SPORT CON. 

$ 127 


140 GB TAPE LIBRARY 
UNATTENDED BACKUP IN 16 HRS. 


OPTICAL SOLUTIONS 


PIONEER 

0RM'6O2X 6 CO MINICHANGER 2X SPEED $ 87S 
0fiM-6O4X 4 CO MINICHANGER 4X SPEED $ IISO 
DRM-1804X 18 CO MIKICHANGER 4X SPEED $ 1990 
JUKE BOX 

OPIICAL JUKE BOX 20 GIGABYTE $ 7079 
OniCAL JUKE BOX 40 GIGABYTE $14500 
OPTICAL JUKE BOX 180 GIGABYTE $48000 
MOST REWRITABLE 
RMD 52005 254M& 



35MS 


S 925 


TAPE DRIVES 


TYPE 


1-800-989-3475 

SAG 

ELECTRONICS 


SCSI 

DSP3H)7L 1050 

I/VP3107 1075 

DSP3210 2100 

I / VP3215 2150 

DSP5400 4000 

I/SP3430 4300 


SIZE 


TYPE 

MB 

SIZE 

SEEK 

PRia 

WANGDAT 

3100 

2-4 GB 

4AAM 

S 850 

WANGDAT 

3200 

4-8 GB 

4MM 

S 930 

WANGDAT 

3400 

8-14 GB 

4MM 

$1040 

SONY 

S0T20O0 

2G6 

4MM 

$ 780 

SONY 

SDT4000 

2-4 GB 

4MM 

$ 840 

SONY 

SOTSOOO 

4-8 GB 

2MM 

S 988 

DEC 

DIT4040 

2068 

HIT 

$3175 

EXABYTE 

8205 

2.SGB 

8MM 

$1357 

EXABYTE 

8505 

SG6 

8MM 

S2070 


SEEK 


PRICE 


r 

r 

3.5 

r 

FH 

3.5 


9.5 

8 

9 

8 

12 

9 


$ 720 
$ CALI 
$ 1300 
S CALL 
$ 2452 
$ CALL 


MULTI MEDIA CD-ROM Bare Drives 


TYPE 


MS SIZE 


SEEK 


PRig 


CHN0NCD5S3S 280 2X 254K(iKhe $ 320 

TOSHIBA 4101 280 - - $ 219 

TOSHIBA 3401 200 2X 254K((Khe S 315 


MICRONICS EISA/PCI File Servers 


* Intel Pentium 40 mHz 

‘ 9 gigabyte SCSI II drive, 11 ms seek 

* 14 MB RAM up 
•254Kcoche 

* Avoildile drive boys; 6 external, 

2 internal 

' One EISA SCSI 11 controller 

* Six EISA slols, Two PCI slots 

* 12" -f 1.44* floppy drives 
•FCCBfUL Certified 

$ 4025 

3.5 GIGABYTE SOLUTION $ 4700 
CAU FOR CUSTOM CONFIGURATION 



867 TURNPIKE, NORTH ANDOVER, MA 01845 
TEL (508)682-0055-FAX (508)689-0180 
OFFICES: MASSACHUSETTS & PENNSYLVANIA 

Retum eoy be abject h wtocking fai RMAI mr be wquitad 


S* A*G expect technicians and knowledgeable sales PRODUCT: We carry a Full line of all storage 
personrtel hove been providing hard drives and stor- proucts. Colt For any product 
oge systems to the inlernatianal computer service 
mdustry since 1987 We hove been salistying the 
lechr>icol demands and needs of people who replace 
and upgrade computer systems tor ma|or corpora¬ 
tions worldwide 


PRICE Volume discounts ovoil-oble 
Coll For current prices 

TECH SUPPORT; Toll-free Mon - Fri 9AM 6 PM 
Eastern Standard Time 


DELIVERY; We offer immediale delivery and hove 
o 92% rote of shippingtbe some ctoy 
PAYM04T: VISA MosterCord, Corporate. 
Government and Educo- lionol purchase orders ore 
welcome No Surcharge For VISA MC (X COOs 


Circle 209 on Inquiry Card. 
























































50,000 pages of technical 
hardware information 








MICROSOFT, 

W[NDa\^. 

COMROTBIE 






Suite 101 * Boulder. Coforado 80^1 

p Ti“ 


at your fingertips. 

The Complete PC Hardware Reference. 


It runs with 
NetWare 


The Micro House Technical Library on CD-ROM provides technical 
specifications and configuration information on over 1500 different 
manufacturer’s products. We’ve taken thousands of hardware 
product manuals and extracted the vital information you 
need. Locating main boards, network interface cards, 
j hard drives, hard drive controllers, and I/O cards 
(video, sound, modem, serial parallel, CD-ROM, etc.) 
is now a reality. This feature rich CD-ROM 
even mcludes drivers and support software, 
from the manufacturers themselves! 


MICRO HOUSi 


MIcrQ^dh: Is a mglsliwed Kadsmark mi Winciows and 
the-Winddvts Logo iradan»i1<sof MicmsofiCorpof^^ 

The Micro iiouse Logo is e logtstwad isadefnarlL 

Micro House International Inc. *4900 Pearl 


Call 

800-926-8299 
for additioDal 
information! 


443“3323 Fief: Part# TCBYTA 

Circle 198 on Inquiry Card (RESELLERS; 199). 















Good looks and versatility, 
an unbeatable combination! 



premium leather Lompaei(.^ase 
provides safety and portability for 
all your equipment and materials. 
Made of rich top-grain leather with 
genuine hand-stained ttialiogaiiy com¬ 
part in ents and quality brass hardware, 
this workstation accommodates most 


manufaetiirers' notebook computers 
and peripherals—printer, cellular phone, 
fax machine, external drive* modem, 


ies, cables and more—and 


your equipment to re- 
i 11 c allied. 

just open the ConipactCase 
and voii are ready 


versatile ease is 


available in black 


or bnrgiiiidy. 

Suggested Retail $449 in Top Grain Leather 
$349 in Water Resistant Ballistic Cordura 


The CompQclCase has ailW 
expendable double storoge^ 
pocket on Ihe bock panel for 
documents, etc. 


For information on other modeis 
or to order, piease caii 


310-763-2184 or fax 310-637-6595 
Reseller and OEM inquires welcome. 


CompaetCase shown with NCR Safari 3180 Notebook Computer, 

ATM 3610 Cellular Phone, Niscon Page Scanner and Canon BJ-1 Oex Printer. circle 268 on Inquiry Card (RESELLERS: 269). 




















Naleboiiks 

Tliinkpad750C {Multimedia)*................. 0450 

T!imkpad350/350C4MS RAM 150/Z5DIVI8 .Available 

ThinkPad 76Q/750C 4MB RAM 170/340MB ..Available 

(Please call far prices and avaiFabillty 
PS/ ValuePeInt local &us sysleina 

6381 W5Q 486DXZ/66 4/212Mfl....*. 1830 

6382 K504I4DX;33 4^4SMB. 1459 

6384 N70 48eO)Cm 4/340M8 ........1725 

6384 )C70486DX2/66 4;34OM0. 2169 

6384 V50 4800X2/50 4/212MB.....1699 

6384 W1 4000X2/50 4/340MB.....1899 

MIdITavrer Hpile!$ 

6387 N50 4860X/33 4/212MB. 1699 

6387 N70 4a6DX/304/34OMe ......1850 

S337 V5D 40ODX2/5Q 4/212MB. „.....182D 

6387 V01 40OD)(2/5D S/420MB ....2299 

6387 K70 480DX3/66 4/340MB . , .2298 

6387 X91 4000X2/66 a/527MB , .2850 

All madelE Include DOS + Windows + moose 
Pantiam Models (New Release) 

6304 modal tS9 P60/D 16/424MB_... tall 

6304 modal 189 P60/D 16/B274Ma ..... ...._. ebII 

(with PCI local bus) 


^NOVELL SPECIALS 


Netware 3.12 

5 users special 


Netware 4.81 

5 users...special 


10 users. special 10 users... speclaj 

25 users.........special 25 users..special 

SO users .. special so users..specfal 

100/250 users.. .specia I 100/250 users..specf al 

NOVELL BLOW OUT 
LIMITED QUANTITY. CALL 


ACS computer systems 


ACS IBM SLC/66MHZ + mathco ..... .1&64 

ACS taWI 7&MHz + mathco ..2170 

ACS INTEL DX2/66 + mathco.. . .2199 


BmmMMBs 

LOW PRICES 
LEADER 
SINCE 1983 

We export with International Warranty 


HEWLETT 

SYSTEMS ^ 

Omnibook 430 2/40MS 4/105MB.. ...1099/1299 

Omnibook 4306i/105MB...........*1475 

Omnibook 486/25 4/40MB...call 

Netsen/er LM DX2/66 16/535Ma/lGB....Gall 

NeEsorver LM 5/6016/0MB.....call 

Netsen/er LM 5/6016/1GB/2GB.............call 

Netserver L£ DX2/66 8/535MB..........Gall 

Netserver LE DX2/66 S/1GB..........call 

Plotters 

Draft rraster RX.. ......*...save 

DesignJet 600/650C........save 

Prl8ters 

HP DeskJerSlO.388 

HP 4... ........1345 

HP 4+/4M+. 1380/call 

DEskJet S26/56Q... .275/547 

HP 4SIIV1X/4SI...*.4lS9/calt 

HP12O0C...„,.. 1345 


HP120EJC/ps..,„.call 

ScanJet lip/ticx......calt/945 

HP4L/4ML....645/999 

HP 4P/4MP ..945/1320 

(All printers In stock). 


call 


Mid Tower case, 8MB RAM, 540MB Hard Drive, 1.2 MS 
& 1.44MB Floppy drives, Orchid 2MB VLB 1280X1024 
VLB Contnoller ViewSonic ISIS" Flat Screen Monitor, 
DOS, Mouse Windows 


Notebooks 

Toshlbo 

T19tO/101OC 40eSX/4/12OMa...... 

T1950CT 486DX2/404/200MB/340MB....^.jall 

T3400/3400C 4/120MB. ........call 

T470Q/4700C DX2/50 4/2QCl/340IVia........all 

T4800SariB5 75MHz Systems (with audio).***„....,.*«_..*„,,..H._..GaII 

TEXAS INTRUMENTS 

T4000E DX2/50 4/aoOMa (adtve cotor).....call 

T400DE486/75 MHz 4/34aMB/455Ma (with audio).,.lave 

NE€ Technologies 

Versa 4860X2/40 4/20C/34OMa (color S mono)...call 

Versa 4860X2/50 4/20a/340MB (color i mono)...call 

Epson 

Acbonncte 486/50 4/120MB/1 BOMB... 


Actionnote 486/50C 4/180MB.special 


amPAa 


NDtehodks 



399 I quantity 


4/25 4/1ZOMS 
4/25 4/25DMB 
4/334/250MB 


Centura Ajeo4/25 4/B4M0./17OMB. 1399/1650 

Centura Afio4/33C 4/l2aMB/250M8.... 2175/cali 

Conlura Notebook 4/25 4/120. .special 

Contura Notebook 4/25 color 4/12OMB/2O9M0.2858/2350 

LTE Lite 4/40CMH? series... . .CAR 

LTE Lite 4/50C MHz series.. CALL 

LTE Lite 4/40CX i 4/5(ICX M Hz series. CALL 

ITE Lite4/75 MHzwllh 510IVIB disk.......CALL 

(all new LTE Lite modEls have PCMCIA slei$i 
ProllneaCasIttep Series 

Prolinea 4/25S 4/t2CfMg/240MB...1856/1208 

Prallnea 4/50 4/240M6.. 1559 

Prollfiea 4/66 4/240MB........... 1075 

Prallnea Mini Tewer Series 

Prcflnea 486/135 series. 1428/1559 

ProNnea 4e6/33s CDS 4/340M3 ..special 

Prolinea DX2/50 4/34OM0/525MB.. 1899/2238 

Prolinea DX2/66 4/34OM0/525MB....2899/2299 

Enhanced Prcllnea Series (new) 


Prolinea 436/33s series.... 

Prolinea 4a6/50s & 486/66 series... 

. call 

..call 

Proilnaa 4/160MHz series.. 

.call 

Dflskpru XL Series (NEW RELEASE) 

{integrated SCSI & PCU network card ^ audio s^siem) 
Deskpro4/SDM 0/Z76MB...-.. 

.CALL 

Deslipro 4/66M a/535M0..... 

.CALL 

Oeskpro 5/66M & 5/66 a/525MB. 

.CALL 

New Cost ElteGhve Sorvere 

Prosignia VSDX2/6eModeJ1... 

.CALL 

Prosignia VS DXZ/66SCSI535MB/1GB... 

.CALL 

Poworlul Servers 

Proliant irmfl nXP/fifi S/KD mnrifll 

.....CALL 

Proliant im DX2/6B 5/60 modei... 

.CALL 

Proitent2(MO/4M0 5/i6m[Klfll. 

... .CAU 



Hard 

Drives 

Conner 340.. 

.275 

MaKlor 3«..27S 

Conner 540M8.,,.. 


Maxtor 540Ma..399 

Conner 420MB 

..325 

Maxtor 1GB.spenml 

Conner 1.26B,„„.. 


*call for Mlcropolls, Quantum, 

Maxtor 170.. 

...„.,109 

Fujitsu, Toshiba 


WE 

STOCK: 


ADAPTEC 

BOCA 

CALCOMP 


CITIZEN 

INTEL 

CREATIVE LABS 


EPSON 

HAYES 

MAYNARD 


MOUNTAIN 

KINGSTON 

LOGITECH 


HOUSTON INSTRUMENTS 
US ROBOTICS 


TEXAS 

INSTRUMENTS 

MEGAHERTZ 


MuttiMedfa 

ComplaU pack rge 

Creative Lab 3X Kit......699 

Pro Audio Multimedia System ill.665 

Fusion Double CD 16 Jot......285 

Sony Desktop SX Kit... 465 

Sound Cards 

Sound Blaster 16/1BMCD*.*.......125/150 

Sound Blaster 16 SCSi/SCSl ASP ...100/229 
CD-nDM Drives 

Sony33A. 155 

Sony CDU 535/561 . 289/299 

NEC 3X1 (int/ext)..,....499/560 

NEC4XPR0..,*... call 

Toshiba TXM 3401 (inl/exl)...... call 

Graphics Card & Controller 


MANAGER SPECIALS 


Diamond Viper 2MB PCIA/LB... 
Diamond Stealth 24 VLB/ISA,, 

..350/330 

,.„..*.175/17S 

Sleattti 32 2MB VLB/PCI.. 

ATI Ultra Pro 2MB ISA/VLB.*.*. 

ATI Ultra Pro 2MB EISA/PCI*. 

Orchid Kelvin (64'hlt) 2M8. 

.225/225 

.350/350 

.339/450 

.. 240 

Orchid 12B0 2MB VLB... 

Adaptec 2940 PCI SCSI Kit. 

..*.*.....153 

..295 

Adaptec 2842 VLB kit.. 

...,,299 

Adaptec 2742 EISA kit.*. 

.326 


NEC 3V/4FG0.*.480/570 

rJEC5FGe/5GP...1050/1199 

NEC 6FGP/3PG.Z099/2399 

m SLC2/50MHZ + math-co ....199 
m SLCZ/66MHZ + math-co .....299 

m BLC3/75MHZ+math-co.500 

VLB/IDE ControHar........35 

m Tomhawk VLB 1MB.95 

AMD 486DLC-40MHZ...199 

Cyrix 486SLC/33.,...,99 

PageMaker 4,0 (PG/Mac)....299 

Intel Satisfax 400/400E.299/330 


Intel 14.4 PCMCIA....,.,*..240 

U,S. Robotics 14.4 fax S/R.*..129 

24/9600 Fax Modem.*.55 

Notebook Upgrades 

130M8 hard disk.special 

213M8 hard disk...special 

340MB hard disk.,.... special 

520M8 hard disk.special 

'upgrade your Compaq, IBM, 
Toshiba, Zens, Dell nr any cither 
notebonkwith large hard drives. 


Apple is also available now 


Quadra 900/950 series..........call 

Quadra 800/840 series... call 

Quadra 600/605 series...call 

Mac Powerbook series...call 


Power PC Models 

PowerPCBIOO/SOIVlHz..*... call 

Power PC 710O/66Mhz. ....call 

Power PC 8100/80MHZ. .call 


PRINTERS 

Epson LQ07O/117O.. 

440/550 

Epson DFX 5000.... 

..,*„.,t36S 

Epson DFX 8000. 

..22S7 

Epson Laser 1500...... 

...675 

Epson Laser 1000_____ 

..6^ 

FfkBflil Slyiiifs 800 _,. 

. 840 

OKI ML320/321..... 

315/440 

OKI ML590/531.... 

.440/585 

OKI 0L41DE/B10. 

645/809 

CamriBJIDSX/BJ-SOClE. 

26Q/01O 

Canon BJ c600... 

. 585 

ninnwjY 

236 

CiUzan PM4a ___ 

938 

Call for all major brands 

Tape Back-UpDrtves 

Colorado Jumbo 120/250 Int. 

.110/179 

CoJorado Trakker 120/250 Ext... 

.. 220^54 

Syquest 86 m&g kit Int/Ext.. 

.480/560 

Colorado Power Tape 26B Int 

.305 

Colorado Power Tape 4GB Int.... 

..1199 

Colorado Power Tape 4GB Ext.... 

.1365 

Wangtek 525M0/16B Ini. 

.560/720 

Wanatek4GBIni. 

..1099 

1 We also carry Exabyte, Mountain, etc. | 


Computerlane 


me. 


Corporate Accounts 
Volume Discounts 
And 

Consultant Orders 
Welcome 


Outside California: 1-800-526-34B2 

Inside California: 818-884>8644 • FAX: 818-384-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 


Compaq is a Ragistered Tnademark oi 
Compaq. IBM is a Beglstremd 
Trademark of tutemationai Business 
Machines. 

ALL QUOTED PRICES REFLECT A 
5% CASH DISCOUNT 
Visa. MasterCard end American Eicpresa 
also accepted 

Prices subjecl: tq change wrtfiuut nohee. 


Circle 2G3 on Inquiry Card* 
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Maximize Your Marketing 
Dollars With BYTE Reprints! 




J.OO ETHERNET CARId 9 TESTED 




IBM, Apple, and 
Motorola's 
tecKnology 
pfXHnises low- 
cost, htgli-speed 
^sterns that 
can run VfmdowSr 
Mac, OS/2, and 
Unix software 


BYTE Reprints serve as r 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 

And there^s more! 

• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


Call today for informarion 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 
Fax:603-924-2683 


DsihSMkM^HISC PC Is 

feiAlib.HT 




THE FUTURE OF NETWORKING 

* ATM: Backbofie of Wiur Nnt Netwwk tmm 11H | I 

• EtheriKt Ruttp^ Up fur the Nineties pv m 


Minimum order: 500 




iSi 

The Mogazine of Technology Integration 
























URGENT-YOUR INPUT NEEDED 


Dear Reader—The BYTE State of the Art section is devoted to delivering in-depth information about specif¬ 
ic topics in computing on a monthly basis. In the December 1994 issue, the State of the Art section will cover the 
technologies and strategies involved with Agents and Smart Software. 

Agents are software objects that encapsulate your needs and preferences, allowing them to act independent 
of your direct supervision. In the future, you could be using agents to schedule meetings, access information re¬ 
sources, and manage complex processes. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire 
and fax it back to us. It will tell us about your needs and interests, and help us focus our coverage of agent tech¬ 
nology to best address your concerns. 

Of course, questionnaires such as this are necessarily limiting. If you want to tell us your ideas about agent 
technology, please contact one of the SOTA section editors at the following E-mail addresses. Thank you. 


Bob Ryan, b.ryan@bix.com 
Russ Kay, russellk@bix.com 
Scott Wallace, swallace@bix.com 


AGENTS AND SMART SOFTWARE 


Does your comiiany or department use any Al-based 
software? 

_Yes No 

Does your company or department currently use a 
network-based document management ^stem such as 
SoftSolutions or PC Docs? 

_Yes No 

Do you use a text-retrieval system such as Folio Views? 

_Yes No 


For the following, please rate each topic using this scale; 

Not at aU Interested Veiy Mwested 

1 2 3 4 S 


document image processing wrtli OCR 
inkirmation search and retrieval 
information mining/refining 
distributed computing 
PDAs 


Do you receive personalty more tiian 20 E-matl manages 
per day? 

_Yes _No 

Do you make use ef on-line Information database services 
such as Dialog? 

_Yes _No 


_wireless communicatioits 

_Al-hased process control 

_on-line information services 

_group scheduling 

_automated work flow 

Comments:_ 


Are you connected to an on-line news service? 

_Yes No 

Do you own a PDA (e^g., Newton MessagePad} or plan to 
buy one within 12 months? 

_Yes No 

Does your company or department use a group scheduling 
package? 

_^Yes No 

Are you involved In either process reengineering or 
process control? 

_Yes No 


A80I/TY0U (OPnONALi 

Name___ 

Title__ 

Company_ 

Phone _ 

E-mail address_ 

FAX the completed form 

{without a cover sheet, please!) to (603) 924-2530 or 
(603) 924-7620* If you don't have access to a fax, you can 
photocopy the form and mail it to: 

BYTE December '94 SOTA Survey 
do Market Research Dept. 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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Circle 204 on Inquiry Card (RESELLERS: 205). 

Add COMPLETE imaging to your apps wdlh 



imoxaQ^ 


for programmers 


WINDOWS I WINDOWS NT I VISUAL BASIC I FOX PRO 


Read • Write • Print • Dither 
Display • Process • Convert PLUS 


oPCX oTIF om 
oGIF oJTIF oiniic 
oTGB oJFIF ofnSP 
oBUlP oCCITT oPCO 
oDIB ocmp OPCT 

oIbidfochl oRfls 

oGPS oiuPG omro 


without using the lossy' lahniqui’s ot other h:y^h-t iJnjpfrsMi'n 


•PC Magazine. March 15.1994 


If your applications use graphics — any graphics ~ gel LEADTOOLS, a family of 
sophisticated imaging tool kits for developers. High level functions give quick and easy integration 
and low level calls deliver control. Plus, get the fastest, tightest compression available. LEADTOOLS 
supports over 25 graphic file formats and is available for six different programming environments. All 
tool kits have at least one sample application and source code. 

LEAD Technologies is a leading supplier to OEM’s. Current customers include Corel Corporation, 
Sharp Electronics, Truevision and over 1,500 others. 

Of course, LEAD Technologies offers an unconditional 30-day money-back guarantee and FREE 
technical support on all products. 

Call for complete info and FREE demo disk! 

1-800-637-46S8 


LEAD Technologies, Inc • 8701 Mallard Creek Rd. • Charlotte. NC 28262 • 704-549-5532 • (Fax) 704-548-8161 • CompuServe; *G0 LEADTECH" 




and a lot more... 

HIGH PERFORMANCE 

At 180,000 cps parallel and 115,200 bps serial, BuOalo boxes 
are the lastest Up to 16mb of buffer available. 

FASTER PRINTING 

Sharing devices so fast they speed up printing using Windows. 
It’s twice as last as the new Windows Printing System. 

EASE OF USE 

Transparent to users. Optional printer selection software 
included. Connect with standard parallel and serial cables. 

FLEXIBILITY 

Eleven models in all parallel, all serial or in combination. 
Conligurable I/O options. Models are easily cascaded together. 

VALUE 

With non-bulfered autoswitches starting at $59 and intelligent 
sharing devices from $349, Buffalo has the right sharing 
solution lor you. 



We also make 72 contact 

PC SIMMS! 




* 


2m519th St. SE, Salem, OR 97302 
(503) 585-3414 • FAX (503) 585-4505 
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Circle 179 on Inquiry Card. 



















































The greatest concept in flexibility: 

UniUod 


Afldir Mount System 


universal modular system 


J7" Ultra VGA Monitor 


Designed for effidenq and 
versatility, each Recortec 
rack mount system 


t 



compactly houses, moni¬ 
tors, computer peripher¬ 
als, hard and floppy drives, 
display cards, cooling fans 
and power supply. Don’t 
pay for any of the extras 
you don’t need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 


The Ufthaate in flexdtiHty. 

Recortec’s new Universal Modular 
system (UniMod™) offers you a versatile 
selection of modular components such as 
computers, monitors, and keyboard 
Aideo switches... in a variety of chassis 
options so you can design a customized 
system which best suits your particular 
application. 

Warranty. All Recortec rack mount products 
are backed with a one-year warranty. 

Free Catalog. For a free copy of Recortec 
products catalog, call us today at: 



800 - 729-7654 

RECORTEC, INC. _ 

1290 LAWRENCE STATION ROAD • SUNNYVALE, CA 94089 •TEL: {408) 734-1290 • FAX: (408) 734-2140 


RMM-237 is a muld - fre¬ 
quency, multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
1280x1024 maximum non¬ 
interlaced resolution and 
a 0,26 dot pitch, INVAR 
mask tube. Ruggedly built 
and encased, it is the 
perfect choice for your 
rack mount applications. 


Circle 194 on Inquiry Card. 





















Decisions, Decisions, Decisions. 


Downsizing, upgrading, multiplatform environments. 
Today’s computer hardware issues are more numer¬ 
ous, more difficult, more critical than ever. 

So how do compauies make decisions? .■-.. 

They count on you — the BYTE reader! 


Decider, Decider, Decider! 


It Doesn’t Get Bought Without BYTE! 



INTERNATIONAL, INC. 

2032 Bering Dr. 

San Jose, CA 95131 


Tel..: (800)-927r5464 


rF^(408f452-92T0 — 


RACklVIOUNT SySTEM 

- 286, 386, 486 ISA / EISA / VESA 
RAckiwoLiivT Monitors 

- lO'V 14" and 20" 

RAckwOUNT EncIosures 

- Up to 20 Slots & 500W PS 
RAckiviouNT KfyboARd 

- Fuil travel Drawer Mounted 101 KB 
RAckMouNT HAfid Drive EivcIosure 

- Up to 4 Full Height w/ 600W PS 
JivdusTRiAl DEsk'Top / Tower EncIosures 

- Up to 20 Slots 
ReduJvdAM Power Supply 


286, 586, 486 ISA / EISA / VL 
Bus CPU CARds 
Passive BAckplAivES - 3 Slots to 20 Slots 




mm 


VESA Local Bus SBC s tI 




Single Board Computers 


APPRO introduces the most advanced 
32 bit single board computer (SBC) 
designed for the 16 bit and 32 hit 
VESA Local Bus. tt offers a true 32 bit 
computing environment and omboard 
CPU upgrade from 386DX to 486DX2. 

Circle 1.S5 cn Inquiry Card. 
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Sewitu^ g<w ^iHCC t97^ 


.g); V*. 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Special Prices for 
Byte Buyers! 
Good Through 8/31/94 

Ta racaiwa thasa spactat 
prices, jfaa anst aaeaUaa 
kay cede ilOSS 


N’ESA Local Bus System VESA 48(>DX .Motliorboarcl 


I This system provides 
outstanding performance, 

I thanks to Intel’s 
powerhouse 486DX2 and 
VESA Local Bus’ swift 
I throughput. 

66MHz 80486DX2 CPU 
VESA Local Bus compat.| 

261Mb 16ms IDE hard drive with 64Kb cache 
14“ non-interlaced 1024 x 768.28mm VGA mon. 
32-bit VESA Local Bus video card and IDE card 
4Mb RAM expandable to 32Mb on-board 

I JDR-V486-68 . $1749.tM) 

SPECIAL FOR BYTE CUSTOMERS ONLYI 



Modular Circuit Technology’s motherboard features a 32-bit 
VESA Local Bus for quick data transfer! The VL Bus enables 
your CPU to share information with 2 other interfaces at 
speeds up to 33MHz. The 32-bit cache architecture allows 
more data per cycle. The VESA Local Bus gives you the 
added advantage of economical upgrades—standard 8 
and 16-bit ISA cards plug right Into the motherboard. 

• 33MHz Intel 80486DX or 66MHz Intel 
80486DX2 CPU 

• Uses 256K x 9.1M & 4M x 9 80ns SIMMs 
(0K installed) 

• ZIP CPU socket for upgrades, eight 16-bit 
expansion slots 

• MS-DOS & Windows 3.1 compatible 


• DESQview 386, Novell ' f 

NetWare & OS^ compatible 
MCT-M486VL-33 33MHz 4860X VESA local bus ... $399.95 
MCT-M486VL-56 6€MHz 486DX VESA local bus ... $599.00 
SPECIAL FOR BYTE CUSTOMERS ONLYI 


Dynamic RAM 


I DUE TO CURRENT MARKET CONDITIONS. 
CAU FOR CURRENT DRAM PRICES! 


OverDrive^" Proce.ssors Cooling Fan 


Parti 

Size 

Speed 

Type 

Price 

1MX9-80X3 

1Mx9 

BOns 

SIMM 

49.95 

1MX9-60X3 

1Mx9 

60ns 

SIMM 

54.95 

4MX9-80X9 

4Mx9 

BOns 

SIMM 

169.95 

4MX9-60X9 

4Ml9 

BOns 

SIMM 

169.95 

SPECIAL FOR BYTE CUSTOMERS ONLYI 



16MX9-70X9 

16Mx9 

70ns 

SIMM 

779.00 

1MX36-70 

1Mx36 

70ns 

SIMM 

199.95 

2MX36-70 

2Mx36 

70ns 

SIMM 

379.95 

4MX36-70 

4Mx36 

70ns 

SIMM 

749.00 

POST 

Code 

Display 

Card 

This card is ideal for diagnosing system ^ 
boot-up problems because it does not 
require any software to operate. ^ 

js/WLt, 

$6IP 


BOXDX20OP-66_$419.95 

Plugs into 33MH2 4B6SX or 
486DX OverDrive socket 

B0X0X200PR-66.$419.95 

Replaces 33MHz 486SX or 486DX CPU 

B0XDX20DP-50. $289.95 

Plugs into 25MHz 486SX or 
486DX OverDrive socket 

BOXDX20DPR-50.$289.95 

Replaces 25MHz 486SX or 486DX CPU 

B0XSX20DP-50 $249.95 

Replaces existing 25MHz 486SX 
with 50MHz 486SX2 



• 286/386/486 PC compatible card 

• Displays power-on self-test codes 

• Works when software won’t 
boot computer 

• Includes AMI Diagnostics 

PC0DE4 .... $89.95 


JOB Price Guarantee 

If you purchased any Item from 
JDR Microdevices in the last 
30 days and we’ve lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 



Make your 486 CPU 
run cooler with this 
easy snap-in fan. 

• In-line adaptor 
taps power from 
power supply 

• Snap-in 
installation 

486FAM ... 

486-FAN-R Refrigeration tan 


(iamc /apper 


Plugs into your computer s 15-pln VGA 
connector and converts the signal for 
use on your television. 

• Converts 640 x 480 up to 256 colors | 

• Composite NTSC output using 
RCA socket & S-Video output 
using female S-Video connector 

• JetFighter II, Prince of Persia & Spectre Challenger 

GAME-ZAPPER.$89.95 


Combo Flopi:^ Driytv ^ Seagate IDF: Hard Drives 



Combine both a 1.2Mb 5-1 /4" and 
a 1.44 Mb 3-1/2“ flopp y _ . 

drive in the space of 
one 5-1/4“ half- 
' height slot. 

• 5-1/4‘ half-height size 

FD*505 ...■. $109.95 

FDD-1.2 1.2Mb 5-1/4'Floppy drive . $59.95 

FDD-1.44A 1.44Mb 3-1/2* Roppy dnve .. . $59.95 


2:io.Mb Tape Drive; 


I Colorado’s Jumbo internal tape drive 
stores up to 250Mb on a DC2120 
; mini-cartridge, using data compressioi 

8088 and 286/386/486 PC. QIC-40 
read & QIC-80 read/wrrte compatible 
Up to 6.7Mb/min. transfer rate; 5-1/4* half-height 
drive w/DOS backup software, tape & manual 

i OJ-20..... $159.95 

OC2120-BULK DC2120 Five-tape package.....$89.95 

QICBO'BULK Preformatted five-tape package ...$99.95 


Upgrade to a new high-quality, high-capacity Seagate drive. These 3-1/2* drives 
are designed for general purpose, medium performance applications. 

131Mb. 16nis. IDE.$189.95 

214Mb. 16ms. IDE__ $219.95 

261Mb. 16ms. IDE. $219.95 

341Mb. 12ms. IDE. $299.95 

1.05Gb. 11ms. Fast SCSI-2,. $949.00 

1.05Gb. Urns, Fast SCSI-2.1“.$949.00 

1.4Gb. 15ms. SCSI-2. $1199.00 

1.9Gb. 13ms. Fast SCSI-2.$1399.00 

2-1Gb. 11ms. Fast SCSI-2. $1699.00 



k A i 

- 261MB DRIVE’ 


S 218 ® 



Note: Please order 
HD-MHWslot 
adaptor ($9.95) to 
mount 3-1/2'drive 
in 5-1/4'slot. 


(^Seagate 



Double-Spcerl CD-RO.M 


This internal CD-ROM drive is com¬ 
patible with multisession Photo CD. 

High Sierra and ISO 9660 formats. 

• 16-blt 286/386/486 PC 
compatible card 

• 250ms avg access time 

• Drive, interface card, cables, MS-DOS 
extensions, drivers, software & manual 

CDROM-21__ $189.95 



Sales 8O0-538^SOO0 


Toll-Free Fax Ordering 
800-538-5005 


FREE JDR CATALOGS! 


PC PRODUCTS 
AND ELECTRONIC 
COMPONENTS 

CAU TOLL-FREE 

800-538-5000 


Order 

Z4-Hours-A-Day 


Local/International 

408-494-1400 


itHMd: ror snipping 6 nannnng incinne 93.UU lor grnuna a lor air. uranra over 1 id. ana roreign oroers maf require aooinonai snipping cnarges—canraci our )aies uepi. lor me m.. nif.iiQ r^y 
■mount. CA residents must include jppUcable sales tai. Prices subject to change Nitbout aotice. We are not respoasible tor typographical errors. We reserve the right to limit quautities Uy rilDnc Dr ran 
and to substitute manufacturer. All merchandise subject ta prior sates. A full copy of our toms is available upon request. Items pictured may only be representative. JDR. the JDR logo. 

JDR MIcrodevIces. and the MCT logo are registered trademarks ol JOR Mictodavices, Inc. Modotar Circuit Technology is a trademark of JDR MIcrodevices, Ine. Copyright 1994 JDR Mlcrodevlces 
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HARDWARE SHOWCASE BVTE 


Bar Coding • Communications/Networking 


ThinkinI 

fOi 





ar Codes!. 


Americe, !ric 
Plsnt 



SOo-i 



yidex!! 


If you a quality 
reader small enough to fit in the 
palm of your hiinti Videx has a 
bar code reader for yoo. 

The TimeWand I offers ciedit-card 
sized portability , ideal m time and 
document tracking applications. 

The rugged DuraWand can take 
the punishment typically found in 

See us at PC EXPO^ booth #4766 
1105 N.E. Circle B!vd., Corvallis, OR 97330 " 

503-758-0521 • Fax 503-752-5285 _ 

Videx^ TinieWand, and OuraWand are registered Iradennarks of VTdcx, tnc. GCCMi62fl 


delivery and seoirity applications. 
The TimeWand n offeoi the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
wambouse inventoiy. 

Call today to receive a &ee 
information kit on Videx 
portable bar code r^ers. 


Circle 233 on Inquiry Card. 


CONTROL 

AU YOUR PC SERVERS 


FROM ONE KEYBOARD & MONnOR 

with MasterConsole® 

COMPARE QUALITY 
AND PRICE PERFORMANCE! 

• Save Space. On Costs & Centralize 
ContiiDl with 100% Reliability 

• ''Plug and Play” Any Mix of PC/ATs 
& PS/2s: Supports All Video 

• Desktop or 19" RackmmiiLl Models 
for 2. 4. 8,16 PCs, Expand to 64 

• Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 

• ALFTOSCAN^w to Monitcjc All PCs 
■ PS/2 Sl Seda] Mouse Support 

• Remoie Access up lo 150 Feel 

• Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 



& aV*. V 



Wo other solution 
stacks up” 


CALL TODAY! 
(908) 874-4072 X 71 


Q 

RCI 


RARITAN COMPUTER. INC. 10-1 Hene Court, Belle Mead. NJ 08502 Fax (908) 874-5274 


30-DAY MONE\ BACK GUARANTEE FLTLL I-^TAR WARRANT! 


See us at COMDEX/Cana-da, Booth #L850 

Germany - Etsncr Computerteclunk, Telr Fax: 49-521-8895'25 

Japan - Preside Corp.. Tel; 81-3-3254^131 Fax; B 1-3-3254-6134 
Taiwan ■ Raritan Computer 1 aiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 
Tlw NeiheflsitHls - Andcom B.V., Tcl: 31-1^2-331 3 Fax; 31-10442-3443 
United Kingdom - Kemitron LTD. Tel: 44-244-536123 Fax: 44-244-531043 
For List of fjtin Atnerican and Canadtan DtaJm contact RCI (908) S74-4072 
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Circle 247 on Inquiry Card 
(RESELLERS: 248K 


Communications/Networking • Computer Systems 


8-64 Serial Ports in a PC 


BBS550 



♦ 


PCSS-8FX 


* 8 portsri 65 SO UARTS 

* Digi, f xalactieamm canipiotible 

* Works with uU popular BBS 
Software 


•8pon8,32K-5L2K FIFO 
- Window^ DOS, UNIX, XENIX, 
FOSSIL drivers ineluded., 

• RS-232,422, 4SS interfaces 

• 24 MHz Processor 


Contact your local computer 

ihici dealer or call: 800-282-4835 

PO Box 2310 Bay St. Louis MS 39521 Ptione: (601) 467-8048 Fax: (60!) 467-0935 
All pfpduci names or company immcs aic: die propcjty of their rcspccdvc holders. 


TEK* 


Circle 2X8 on Inquiry Card (RESELLERS: 2X9). 


LET YOUR COMPUTER EK) THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates rnajar vok:^:&x applicatkins ptuH 
program control into one fuU-featiuvd high 
perfonnance software* PC-AT/386/4S6 based* 
Menu drfven. Easy tu iise^ Full support fur 
Rhetorex, Mew Voice, i>iniogic, Bteom, Fika, 
rn and Intel yoice and ^ hardware. Supports 
Up to 5^ voice lines and up eq 8 fax llntfs. 
Hardware + Software Kits 6 ^ ^ Yk 
2 voice lines kit starts at ^ IJ ^ ” 
Fax-or^Demaiid lines: 818-368-4566 or 818-368458*48 

SigmaTech Software 

Tell f818) 568-6152 Fax; (818) 568-7859 

10801 Bismarck Ave., Northridge, CA 91326 USA 
(RffSeller5/l>ealer.VOENls/Prtra[e hbels are wdcome) 


I Automated Attendant 
I Unlimited Audiotex 
I Voice Mail 
I Talking Yellow pages 
I Telemarketing 
I Fax Mail 
I Fax-on Demand 
I Fax Broadcasting 
t Date/Party lines 
llnt'l CaUBack 




Circle 239 on Inquiry Card [RESELLERS: 240). 

on’t be pdl OF touch! 

Talking Technology has multi-line voice 
and fax processing systems so you can 
stay in touch with 
your world. 



For Sales and 
Technical Information Call: 
1-a00*S85-4a34 
Demo: 1-510'522-3Ba0 exi. 120 



Complete multi-line 
packages start at $699! 

TALM/A/G TECHNOLOar, /NC. 

Circle 23X on Inquiry Card. 



Develop code on PC 
Burn DOS in ROM 
PC Compatible 

XT equiwalerf V40 CPU card $139 - q1 
Opbore POVPDA 1M ram 512K (om, 256k NV sram. 

3 SEftal, 2 paraBejn dock, rrederTV M). LCD, keypad 
KS-7 AT eqiivdefit VS3 CPU cart ^69 - ql 
Options: POVICtA 4M lanv 2M icm, 512K NV sram. 

5 senal. 3 par. dock VGA ke^tJoafcL Bop. medem. AD. 



KILA 


$139 up 
303-444-7737 Fax 303-786-9983 

BoumrCotom}om}1-2842 USA 


Circle 225 on Inquiry Card. 































































Computer Systems • Date Acquisition 


Data Acquisition • Diagnostic Equipment 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 


Rackmount Chassis 19rx7‘xir 

$131 

Rackmount VGA Monitor 

$531 

Rackmount Monitor Shelf 

$113 

Rackmount Cherry Keyboard Drawer 

$200 


RACKMOUNT PLATFORMS * Qty 1 Pricing 
RMS4860X2-66 EISA $1593 RMS466SX-33 $915 

RMS4860X-33 $1136 RMS386SX-33 $665 

RACKMOUNT CHASSIS * 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISAdSA 486.486SX, 386,386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21* to 96* high 

Exclusive International Dfstrtbutor Program now Available 



¥Mi \mUEY 

TECMMOiaCY MC. 

2468 Armstrong Street, Livermore CA 94550 
(510)447-2030 FAX: (510) 447-4559 



Circle 236 on Inquiry Card. 


FREE, 288 PAGE 


DATA ACQUISITION CATALOG 
AND REFERENCE GUIDE 



FOR IBM PC/XT/AT. MICROCHANNEL 

COMPUTERS AND COMPATIBLES 




KEITHLEY 


SEND TODAY FOR YOUR FREE 
A I aLOG OR CALL 1 -800-348-0033. 


•A/D Boards 
•Signal Conditioning 
•Communication 
•PC Instruments 
•Scientific Software 


METRABTTE 


FAX: 508-880-0179 


Circle 228 on Inquiry Card. 


Senior Analyst 

DATAPRO INFORMATION SFJIVICES, a McGraw-HiU Company, the worid’s 
leading source of objective and value added information on computer and 
communications products, is seeking a Senior Analyst in its Information 
Services Division. 

Specific responsibilities include: 

• Tracking, researching and analyzing data networking hardware/software 
products and market trends 

• Analyzing vendor strategics, industry trends and 
marketplace competitors 

• Conducting user and vendor interviews 

• Developing positive working relationships with key vendors and 
industry contacts 

• Making presentations at technology conferences and industry events 

• Writing concise, factual reports. 

The ideal candidate will possess: 

• At least 3~5 years eicperience in researching, analyzing, and producing 
technical reports and articles (or equivalent experience) 

• Strong knoidedgc of wide area data network products, broadband 
communications and network management systems 

• Practical experience in custom consulting assignments (Big 6 
experience a plus) 

• Proven communication and platform skills 

• Keen knowledge of multiple product lines and complex information 
techniques (e.g. Client Server) 

• Bachelor’s Degree preferred In Computer Science or Commmunications. 

Datapro offers a competitive salary, a full range of comprehenswe benefits 
including a matched 40Ik savings plan and an opportunity to work with an 
industry leader. Interested candidates should send resumes complete with 
salary requirements to: 

DATAPRO 

ATTN: Paula Lazarich 
600 Delran Pkwy., Delran NJ 08075 
(Conveniently located 15 miles south of Philadelphia) 


24-BIT A/D 

CONVERTER 

$495 

Money back guarantee 

800-321-5355 




* Programmable data rate, 
gain arxJ filtration 

* Optically isolated 
RS232 serial interface 

* 20 digital I/O lines 

* AC or battery powered 


Lawson Labs, Inc. 

744thAve.NW 
KaMspe0,MT59901 


* With PC/XT/AT software 
406 257-53S5 or FAX 257-5672 


We manufacture a broad Ine of data acquisition products. 


Circle 227 on Inquiry Card. 



The Intelligent Solution For Data Acquisition 


DAP3200e'*' Data Acquisition Processor**' 


Analog I/O to 330K samples per second 
Digital I/O to 1.6M samples per second 
Up to 512 analog inputs one DAP 
Up to 128 digital inputs/outputs 
I24)it or Ifrbil resohition ADCs 
FFT and FlR-filtcring with on-board DSP 
CPU:il86ori486 

Send for FREE catalog and demo diskette. 
206-453-2345 / Cax 206-453-3199 


Digital Signal Processing up to 16 MIPS 
1024 MHz CPU with up to 4M DRAM 
MHz DSP with up to 96K SRAM 
DAPL” Operating System 
.|0O.«Dd.rdco.^ MH BOSTAR 

• Cinton commaiKU n C 


Laboratories^ 

2265 116th Avenue NE 
BeUevue. WA 98004 



Circle 251 on Inquiry Card 
(RESELLERS: 252). JULY 1994 BYTE 2SX 


I. = QI .^7 1 inmmi 


jjAimijj] 


7he RACER II board is the 
easiest to use. most powerful 
tool for PC troubleshooting 
on the marker 

Sl’KMCL NIlWS 
SCORESHEBT 

"^fyicklediPRO 

' Tae Professional's Choice 
InOiagnosBcSottware 


(Real-Time AT/XT Computer Equipment Repair) 
provides Service Technicians, OEMs, System Integrators, 
System Engineers, and even End Users with Time-Saving, 
Low-Cost Diagnostic Capability needed to quickly repair 
System Boards. 

' Single board tests PC/XT, PC/AT 286/386/486 and compatibles. 
Displays diagnostics & fault trees on system monitor, 
v' Initializes and tests systems that appear completely dead. 
Even injects it*s own test into the system with no RAM installed. 
Trouble-shoots to component level. Supports 

Finds Intermittent problems. Monochrome, CGA, 

Call today for more information EGA, VGA & SVGA 

1-800-539-0123 
Inti (813) 539-8600 
13700-SSth St. N.*Bidg. 202 * Clearwater, FL 34620 Fax (813) 531-0977 

•KmioiQalckUctisonummEwiththtpiitckasaommatt 

Products of Ultra X. Inc Mexico City (5) 676-8218 
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Disk & Optical Drives 


Diskettes • Graphics Tablets • Keyboards 




the 

DUR Pc'%^ 



■:5.1 

m .'■' '^ ^ -"is 

,,... ',. .. v;^?. r\\] 

life., ji ,! 

SCSI-2 ★ IDeISlOP^ ' 
★ PARALL^ 


Hfosinuf Adapter/Cofttroller 

StondiU’d (7 SCSI. 2 IDE, 2 Floppy, 2 Seria^^ Parallel) 

Fnh-nredTT-SC'-SiT^ IDh. 4 hlMppv 4 .SeiiLil, 2 Paiallel i- 

Package includes cables, softw are & compleie documentation 

CALL FOR DETAILS! 


: Cnntrui Concepts. Inc, 

8511(1 Executive Park Avenue 
Fatrlax. Virginia 22(151 

VfSA ‘ ^ ^ 22-135V Fa%; (7( 131 87fi-641 fi 
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Terminate SCSI Problems! 



SCSI Vue 
Terminator 

PcamiGS; 

* Active Regulation 
' Status Indicators 

* Gold Contacts 
Benefits: 

* Improves SCSI Bus 
Performance 

* Less Errors' More Re liable 
Data T ransfer 

- - - Diagnoses Ptohlems 

If* Analyzes Signal Quality 

h 


$59 

_ 


High- Performance 
Active Diagnostic 

• DOS'MAC'UNIX* 


Featurest 

* Diagnos(ic Indicators 

* Large Ferrite Filters 

* Triple Shielding 

* Double Gold 20u'’ 
Plated Connceiors 

^ Extra Heavy 26 
Gauge Wire 
Benefits: 

" No Loss Of 
Important Data 
“ Faster Peiformaiice 

* Test Cable integrity 

Granite 


SCSI Vue- 
Gold Cables 




3101 Whipple kd,, Union City, CA, 94587 
Ph: 510-471-6442 Fax 510-471-6267 


BYTE JULY 1194 


Circle 241 on Inquiry Card 
(RESELLERS; 242), 


DISK FACTORY 

in Q 


VICTORY / 
ENTERPRISES 


• At! I I'ltidCtioally Iniidi, lorrrtals. tOpies, verifies 
dfnJ prin^i bbesk on 3.5 & 5.25 diskctisL 

• Deiigned for use wilh netwcrl or any daltJ 
diilrii^)iQn npplkotioni. 

• Perfect for serializing or Otfierwise irkwilifyshg 
Specific cfistteKes. 

1 -S 00 ' 727 -DISK ( 3475 ) 


Circle 232 on Inquiry Card, 



S299/l(it + stupping handling 
^ Touch mon^ors are avaJl^ile on 
request. 


llFTech Inslrumeiits, [niL 
P. O. Box 1509 
Staffonl, TX 77497-1509 
Td: 713 - 980 - 9040 
Fax: 713-980-4251 


EjuyMoiint TOUCHSCREEN kk idduiliis: 

4 Transparent ourv^ touch phue. sensitive to 
pressure. 

♦ ControKsr card, 4”]t4“ in size, fits into PC 
ISA bus slot : 

4D]skettEs provide DOS mouse emuktion 
driver, Windows mouse driver, C-c^allable 
library^ coding exami^^ demo's and 
educational pirograras. 

tMuinduig hardware allows touch screen to be 
used with mo^ nmnitors- 

* s jafBi-a) contaisa instructions Rjr jjutalOp^ 
hardware, software and drivers; and for 
touch screen mounting 
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REMOVABLE STORAGE MODULES 

FEATURES & OPTIONS: 

> Supports most 3.5' hard 
drives 

>■ IDE, qr SCSI interfaces 

> Hot rsmovabi lily 
Key lock ON/OFF security 

> Fan coohr^g option 

Built-tn SCSI ID selector 
switch option 

>' Buggedfzed elyminurn or 
low-cost plastic version 

> Power/Drive activitv 
LEDs 

>- Patent protected 


RUGGED RACKMOUNT KEYBOARDS 

19" rackmount keyboards 
^ 1U or 1 75" space 
^25 models 

> Full travel and membfane 

> types 

IBM PC XT/AT, P52 
^ compatible 

US and Inti, versions 

> Spring-lock front panel 

> Serial output 16mm, 2 
>. button trackball 

Call JIVL at 
1-800-283-5123 

JNL Computer 
Products Inc. 

659 Glass Ln 
Modesto. CA 
Tech Simj^ 

Fax: 209^7&:4®g2\ 





= ^ jT^ tSOWfWER.PRODUCTS INC. 
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Laptops & Notebooks 

■ 

Keyboards»Misc. Hardware»Mullimedia»Programmable Hardware 




Notebook Expansion 

The Easy Way 


LapStotion Expansion 
Systems and 
CableMote Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook In 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 



Bll: 


— Corporation 


The Portable Peripherals People 


1214 Wilmington Avenue / Salt Lake City. Utah 84106 
(801)466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797 


Circle 213 on Inquiry Card. 





Universal 
Keypad for 
Portable 


i Computers 


Available in Ivorv or Black 


TOCOMPUTKR 

A 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,'^ the innovative 
numeric keypad for port(d)le computers. 

Is the unhandy numeric section of your 
portable computer’s keyboard dragging you 
down?....Give your productivity a boost by 

n using our Micropad. The ergonomically 

designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully compatible 
with and programmable under both DOS and 
Windows. It is also available with connectors 
to fit keyboard and serial ports. 


▼ 

TO PRINTER 
17741 Mitchell, North 
Irvine. CA 92714 USA 
TEL (714) 833-3355 
FAX (714) 833-0322 
(800) 8224333 


RENOVATION 


u 

z: 


Circle 217 on Inquiry Card. 


CUSTOMIZE YOUR KEYBOARD 

Custom Key Impnnting - all brands! 

Custom Colored keys for IBM* DEC*, 

Wyse*, Key Tronic*, Cherry*, and more!| 

Custom and stock keyiop label kits for 
software support &. languages. 

Full color keyboard templates made to 
your exact specifications. 

Word Perfect Keyboards. 

Cyrillic, Arabic, Hebrew, etc. Keyboards 





[!T.* A,«-, 


CUSTOM HOTLINE 800 937-1337 

from the leader in Key top Innoitadom^'* Dept. BYTE, 260 Justin Dr. 
_ _ y —X n X'—^ Cottonwood, AZ 86326 

H0€)[MU1 602 634-7515 

■ I CORF- 


CORPORATION PAX 602 634-4620 


Circle 223 on Inquiry Card. 


Next Step 
In User 
Convenience! 


srepoNif 


KEYBOARD CONTROL PEDALS 



Take the strain off your 
bonds. Unique foot pedals 
mimic CONTROL. ALT. 
SHIFT Of other keystrokes 
of your choice! 

For flight simulators 
For injured and disabled 
DOS/Windows 


Limited Time 
Introductory Offer! 

3 Pedals for 
$69.95 

Regulorly $89.99 

To Order Coll 
1-800-203-0092 


Biw Innowtions. 7701 Unrrayty Ave. Suite 8. Modbofl, W1 53705 
Fox 608-23341897, E-Mail SBB@8ILBO.BOY.COM 


Circle 255 on Inquiry Card (RESELLERS: 256). 


VIDEO FRAME GRABBER/ACCELERATED SVGA DISPLAY 
HIGH PERFORMANCE, SINGLE SLOT, LOCAL BUS 


IMAscan'/Chroma 

NTSC, PAL, SECAM. Y/C (S-VIDEO) 

RS-170 MONO (640x480) 

IMAscan/Mono-D 

RS-170 MONO (5 MHz-20 MHz) 

8 BIT (20 MHz) DIGITAL INPLTT 

IMAscan/RGB 

16/24 BIT RGB (5 MHz-20 MHz) 

IMAscan products MCLUDE: 

□ 2 MB Shared Frame Butter Design 

U Realtinre Video in Window with Continuous Scale and Zoom 

□ 640 X 480 X 24 up to 1280 x 1024 x 8 Resolution 

□ VI and PCI Bos Architecture 

□ Drivers tor Windows 3.x, Windows NT, Video lor Windows. 

IBM OS/2 

a Sub-Pixel Sampting. Programmable Gain/Offset DC Restoration 

□ Transfer Rate to 25 MB/Second, Simultaneous Grab/Transfer 



IMAGRAPH* 

11 Elizabeth Drive 
(^Imsford, MA 01824 USA 
Tel: (508) 256-4624 
Fax: (508) 250-9155 


Circle 243 on Inquiry Card (RESELLERS: 244). 


Fast & Friendly 


f/re handheld programmer/emulator for demanding engineers. 


54 programs EPROMs, 
EEPROMs, FLASH, PtCs, 8751 
micros. It emulates RAM and 
ROM too! 

To get S4 on your desk tomorrow, or 
to simply request literahire, call: 

US: 407-649-3335 
IHT’L; (+44) 300 320719 

us Fax: 407-6494310 
INTL Fax: (^44) 300 321012 





US: Ostaman Programmers Irtc., 22 Lake Beauty 
Drive, SuHe tOI, Ortando, FL 32806. USA. 

ML Dataman Programmers Ltd, Station Road, 
Maiden Newton. Dorset OT2 OAE. U.K. 


15 years of innovative solutions in the palm of your hand. 


Circle 215 on Inquiry Card. 
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Ifl 


Programmable Hardware • Tape Drives 


IEEE 488.2 for Notebook PCs 


• Attaches to the PC's parallel printer port 

• Controls up to IEEE Instruments 

• Transfers data at up to 170 Kbytes/sec 

• inclucfes DOS or Windows software drivers 

• Graphics Er analysis software available 

• Allows parallel & IEEE devices to be 
connect ed simultaneous ly 



Tel (216M39-4091 
Fax (216)-439.4093 

lOtech the imart approach to Imtrumentati 

iSifsShr 



25971 [Cannon Road Cl eveland, Ohio AA 146 


Circle 224 on Inquiry Card. 



NewestTh Z-World’.s line of C-programmablc^ 
miniature controllers, the Lillie Star™ has 16 

inputs, 14 high-currenl driver outputs, RS232/4«5.^^*^i(gP*^lwnef\' backed 
RAM and real-time clock, programmable limeis, watchdog, and more. It is also 
available with encli>sure and taVkeypad, expanskm caitls for addtional I/O, and 
optional 18 MHz clock. Our easy-to-use, yet powerful Dynamic C™ development 
system ($195) integrates an editor, compiler, and delxigger. The Little Star is ideal 
for control, test and data acquisition applicalk)ns. 

1724 Picasso Avenue 
Davis, CA 95616 

9 916.757.3737 

916.753.5141 FAX 



24-Hour AutoFAX 
916.753.0618. 

Call from your FAX. 
Request catalog «18. 


Circle 235 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 
Windows Software Now Available 

• Tape Backup and Restore 

• Make Your Own CD ROM 
with our CD ROM Maker 

• Optical Storage from $995.®® 

• Fujitsu Quality Drives 

CALL 1-800-938-TAPE 

Get The Very Best For Less 


^ T 



Laguna Data Systems 

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 • Fax: (702) 254-0910 


Circle 226 on Inquiry Card. 

B 

Tape Solutions 

Ee 


OUftL 


STHR'^ 


...The Tape Experts 

• Top Quality 

• High Performance 

• Proven Reliability 

• Easy to Use 

• Best Price 

• Total Support 

• Factory Direct 

• Made in the U.SJ^. 


9-TRACK # ■ 
3480/3490 

Data Interchange for ' 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-^0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


25^ BVXE JULY 1994 
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Business • CAD/CAM • Data Acquisition 



r±w 


AS LOW AS $24.95 

CALL: 1-800-239-4087 
ri^.^34-800-774-1118 

(PLEASE FAX COPY OF VOIDED CHECK ) 

v/QUICKEN y/ MICROSOFT MONEY MC & VISA 
v^SIMPLY MONEY ^ MANY MORE ACCEPTED 


Designer 

=^=CHECKS 

PO Box 13387- Birmir,yr,am -4135202 
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\viKTi:i: 


8 0 0 


7 4 


Wintek Corporation 
1801 South Street 
Lafayette. IN 47904 

2 - 6 8 0 9 


HiWIRE^II Schematic 
and PCB Software 
With support for ex¬ 
panded and extended 
memory, HiWIRE 11 can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995, 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1903 


Circle 234 on Inquiry Card. 


DATA ACQUISITION & ANALYSIS SOFTWARE 


New Release Version 3.0 




0 


a 


RiLLriiijJJ J 1±) 


-rv 


i 1 



For free demo disk or more info 

Call (800)436-4330 


FIas>‘ - Instruineni configuration in- 
sianiiy with uhsoluieiy no prvpraw- 
tninft required. Optional programming 
capabilities for custom applicatiotiN. 
Fast Real-time data acquisition and 
storage from < I II? to I MH/. 
Real-time plotting up to 110 KHz.. 
Versatile - Recommended by leading 
I/O hardware manufactuters; compat¬ 
ible with over I50c*onngurations. 
Powerful - Fully integrated time and 
frequency tkHiiain analysis for real-time 
or post procevsing. 

Snap-Mast^ V?-* 

HEM OiMH CoriMirMion 
I7.^» IJ Mile SooiWWM. Ml JUW6 I S.A 
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Communications/Netwarking • Data Acquisition 


Database • Graphics 

BW-Connect NFS Server 

1 

Factory Data Collection 

_1_ 



Turns your DOS 
or Windows PC 
into an 
NFS server. 


For FREE 30-day evaluation 
caD 1-800-463-6637. 


Let’s Connect^” 

Meame 

-■& 

Elhiteside 

Software"- 

'TVadctnaiis are die property of dwir respectiveovinerB. 
Tel: [910) aTJ -8080, Fa^; (919) 831-8000. ® 1994 Beame & Whiteside Software Jne. [058B) 


fiwy^WM 
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Build Instrumentation Applications on 
Windows PCs and Sun SPARCstations 

Free eight-page brochure explains how users can build 
instrumentation applications on Windows PCs and Sun 
SPARCstations using the ANSI C programming language 
and LabWindows/CVI data acquisition, analysis, and 
presentation libraries. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794^0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 



The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC-F). A multi-terminal network controller (up to 250 
stations) and a dBASE JV compatible software package are also 
availabie. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

COMPUTERWISi; 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 
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GSS*GKS 

Graphical Kernel System 
for MS Windows 

GSS*GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which Is 
well established as a DOS version, is now available for MS 
Windows, Take your existing GKS code, recompile and link it 
with the GSS*GKS libraries and get a real MS Windows 
application with access 
to the Windows print manager. 

When developing a new 
application you experience a 
powerful graphics functionality that can easily be Integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttorrs. Supported 
compilers are: MS C and Fortran, MS Visual C. Borland C, 
Watcom C and Fortran. In addition GSS^GKS libraries are 
available for Windows m, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality 

aJI platforms. EMATEKGmbH 

W'ji'l'■ ll ' Subbdratherstrafe 17 

D-50023 Cokj^e, Gemiariy 
- .. 



Phone: -k 49-221-512074 
Fax: +49-221-520666 
Emaik gsscgi^ematek.de 
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Software Dupfication 


RAPID REPRODUCTION 

Simple Fast Smart Reliable Duplicators 


AX 1000 MANUAL AX-2X AUTOLOADER 


-FORMAT. COP[ES.VERlF[ES. 
-im H.D7hr 
-COPIES ALL MFM FORMATS 
- REI.TABI.E TEAC DRIVES 
-AVG. 100,000 COPEES/DRIVE 
-5.25" + 3.5" DUPLICATION 
-1 YEAR WARRANTY 


- FORMATS, COPIES.VERIFIES 

- lK0 3.5H.D./kr. 

- COPIES ALL MFM FORMATS 

- FULL BIT BY BIT VERIFICATION 

- ADJUSTABLE WINDOW MARGIN 

- BATCH PROCESSING 
-6MONTHWARRAm‘Y 


TECHIMOLOGIES 

CORRORATIOM 

499 5 TIMBERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT. L4W 2S2 
TEL: (905) 602 9270 FAX: (905) 602 9279 


Circle 21± on Inquiry Card (RESELLERS: 2±2). 



I need aWand 
Pnxessor 

outstanding documont 
processing capabillt}^ 
that also provides 
direct accerss to my 
database files. 
SO^ho can I CaJir^ 




[ FeVsAlppj)- ^ Of 


Simpily point & dick on the Database Menu Option 
to Modify/Create or Open an existing 
dBASF !V, INFORMIX or Gupta SQLBase database. 
PRISMAOFFICE is the single application for 
Word Processing, Database and E-Mail! 

Circle 210 on Inquiry Card. 

To Order Calf 


$295 

□ema 


800-PRISMA1 


PRISMAOFFICE for Windo ws 

29 W Anapamy St., #40S; Santa Barbara, CA 93101 



PrTjdurt m ii nJi r™l*rniriw Iradfemarirt rjf thdr iroWon. 




Arabic, Chinese, 
EastlCentraUWest 
European, Greek, 
Hebrew, Indian, IPA, 
Japanese, Korean, 
Persian, Russian, 
Sanskrit, S£. Asian, 
Tibetan, Urdu, and more 
- scalable fonts for 
Windows to support all 
the world^s languages. 
Does not require special 
versions of Windows. 


Foreign languages in Windows,., 
featuring quality TrueType fonts! 
From $14935. Call the 
WiftLanguage^’^ experts with 
your foreign language needs. 
Wc have easy to use solutions 
for supporting foreign 
languages in Windms. 

If after 3D days of using any 
of our products and following 
tTur easy to use documentation, 
you are not comfortably using 
the foreigfi language of your 
choke in Windows, return the 
product for a full refu nd. ^ 

Gamma Productions 


tel5WA78-$774 
fax 310.478^7765 ' 

2130 Sawtelle Bhrd. #305, 
Los Angeles, CA 90025 
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TCP/IP & 3MMP 


Add Networking Protocols to your system designs with: 

FUSION Developer's Kit 

FUSION TCP/IP protocol suite 

FUSION SNMP agent MIB 2 + Version 2(Available Soon) 

■ Flexible architecture -C source code 

• Used in thousands of process control, embedded systems, 
and end-user designs 

Easy porting with consulting and training available 

• Complete porting services available from our engineering 
staff 




ir-Fr^ 




Call (805) 484-2123 or (800) 541-9508 FAX (605) 484-3929 


Circle 238 on Inquiry Card. 


























































Everyone 

makes claims. We make sure. 


When the industry wants 
product testing taken to tiie nth 
degree, they take it to NSTL* 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you’ll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment 
Ebccept our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software D^esf^, PC 
Digesf^ and LAN Reporter®, They^re 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Daki Communicatiom, 


IAN Time&, Unbc Worid and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment The NSTL mark 
tells you if s already met that test Look 
for it when you compare products. 


NSTL 

Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 

215^941-9600 

Micro BDil QS/2^ arc trademarks af the IBM Corpd^tkin. 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2’’x2%’' ad has more space for 
descriptive text (850 characters Is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine. 1 Phoenix 
Mill Lane, Peterborough. NH 03458. For more infor¬ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2683. 


RATES (Jan. 1994) 

3-5 6-11 12 13 

liaiet l«Hiw Imiet 


2"nv 

1 ad $696 

2 ads/issue 

3 ads/issue 
2"x2*A" 

lad $1,392 

2 ads/issue 

3 ads/issue 


$668 $585 $557 

- 557 529 

- 529 501 

$1,336 $1,170 $1,114 

- 1,114 1,058 

- 1,056 1,002 


ACCESSORIES 


RADIOACTIVE? 

Plot It on PC (tPaimtops) with RM*60 RAD. MONITOR 
♦ ALARM. Uses com port. ALPHA • BETA • GAMMA • 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
RADON, find sources. Check food, water, ceramic coffee 
mugs (EYE OPENING). Plot background, plane ride. TV. 
bricks. PC MAG & BYTE rev. Yisa/MC/EURO. 45 day $ back. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 

P.O.Box 4299, Wilmington. DE 19807 vV >$149.50'> -V 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals witti COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

COMDEX Booth »N4574 

CYBEX CORPORATION 

4912 Research Or.. Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


BAR CODE 


Portable Reader 

w AA Battery Operated, 64K or 256K 
W Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 
w Double duty as Non-portable Reader 
it 4x20 Supertwist LCD Display, 35 Rubber Keys 

★ 2 Built-In Inventory Programs 

★ Download tables and Pick Lists 

it Wand, CCD, or Laser Scanner Input 
it Serial interlace and Keyboard interface 
it Reads 2of5. UPC/EAN, 128, Code 39. etc. 

★ 2 year Warranty on Reader & Wand 
it 30 Day Money Back Guarantee 

★ 64K Complete with Steel Wand - $799 

it New Smaller Size-weighs only 12.5 02 . 

Worthington Data Solutions 

3004 Mission StrMi • SanUi Cruz. CA 95060 

408-458-9938 FAX 408-458-9964 800-345-4220 


BAR CODE 


Portable Bar Code Reader 

► Use as a PORTABLE. WEDGE, or SERIAL 

► 9V Battery Operation with Lithium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Keyboard with Separate Numeric Keys 

► Real-time Clock Supports Date & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

► Wand, CCD, Laser, or Serial Input Devices 

► Built-In Program Generator 

► Create Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Flics per Program 

► Up to 250 Look-Up Files in Memory 

► Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

► 30-day $$ Back Guarantee -1 Year Warranty 

► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

18001 e4S4452 (017)571.9015 FAX (017) 605-6232 


VGA Splitters 

• Connect 2,4, or more monitors to your computer 

• Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

• Works with all VGA, SVGA, and RGB monitors 

• Small durable metal case. MADE IN USA 

• Extension cables available 


H&RTECHN0L0GY.Q....f^g 

Santa Ana. CA (714)641-6607 Oww Jjj 


Inquiry 652. 


BAR CODE 


Bar Cade Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

★ Attaches as 2nd Keyboard or to any ADB port 

★ Reads 2of5,128, UPC/EAN, Code 39. etc. 

★ External or Interna) attachment on PC 

it Wand, CCD, Slot Badge. Magstripe or Laser 
it Two Scanners per Reader 

★ 1004-Configurable Options 

it 2 Year Warranty, 30 Day $ Back Guarantee 

★ Direct From Manufacturer 

it Top Rated by Independent Review 
it Complete with CCD Scanner - $624 
it Complete with Laser Scanner - $1250 

★ Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 

800-345-4220 


Labeling Software 

On EPSON, IBM. OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" -readable at 
100*. AJAG. KMart, Soars, MIL-STD. Penneys, 2of5. 
128, UPC/EAN. Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 
$695. Optional pocket beeper for long range -$395. 
It's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 

(408) 458-993S (SOO) 345.4220 


SCANNER SALE 

USA Made 

• WELCH ALLYN Steel Wand w/decoder $249 

• SYMBOL Laser LS2000, LT1700 or SP400 w/decoder $6994 

• SonwanWedge (D06Wimw41PWandaP9CLaser$1254 

• Mag Stripe Encodar/Raadar (2 or 3 trks) $10994 

• Print Software (D06AMN) $1494* Software; kwea AfisenToote. 

• POS Products • 30 Day $$ Back • SPANISH Dept Avail. 

BARCODE INTERNATtONAL SYSTEMS (BIS) 

12140 Severn Way. Riverside. CA 92S03 (909) 270-0016 InTI 
(800)653-4252 US • (800)219-5178 CAN »FAX (909) 270-0920 


BAR CODE READERS 

For PC, XT, AT. PS/2, & Serial Terminals 

► Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand. Slot/Badge. CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH, MEDIUM. & LOW density codes 

► Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

► 30-day $$ Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $1095 

► Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 

• Keytx»n) wsdge raaders for PC/XT/AT, PS/2. Mac and Terminals. 

• Readers w/RS-233, RS-485 and multidrop protocol. 

• Reader w/DTMF output data transmission over pbone fine. 

• Accepts Wand, Slot, CCO, Laser, Magstripe and MICR 
dieck reader. 

• Reseller's discount available. Please call for free catalog. 

IBS-Intelligent Barcode systems, Inc. 

16031 Kaplan Ave., City of Irtoustry, CA 91744 
(800) 765-2271 (818) 968-6265 Fax: (818) 968-5527 


Inquiry 653. 


Inquiry 654. 


2S8 BYXE JULY 1994 



































BAR CODE BAR CODE CASE TOOLS 


Bar Code Printing Software 
LobeiWorks for Windows 

> Prints rill Popular Bar Code Types (19 Types) 

> Desktop Publishing Features: WYSIWYG, 
Scalable Fools, Rulacs, Guides, Lines, Shapes, 
Page 2^oms (25%-400%). Templates 

> Rotates Tejtt, Bar Ctxtes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text Support Mix Styles, Types, & Sizes 

> Automatically Prints Serial Numbers 

> Impoils & Exports Graphic Hies: 

TJFF, GIFF, BMP. PCX, WPG, WMF, TARGA 

> Supports VIrturilly all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

> 30-day Morkey-Badt Guarantee, $295 

“ ‘ * CALL FOR FREE DEMO SOFTWARE * ‘ ‘ 

AMERICAN MICROSYSTEMS 

2100 Regal Parkway, Euless, TX 76040 

t80D)64«44S2 (81TU71-9ms FAX(B17168^32 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readeis tor rnlCrcidampirtera 
S leriTiinals, including IBM PSf2 $ ottiers, D^C, 
Macintosh, AT&T, CT, Wysa, W^, AH readers connect 
on the keytward cable & are transparent tc all sctiware- 
UPC & 39 prim programs, magnetic encoders, & 
poiieble readers are ateo available. 

TPS Electronics 

4047 Trerspon, Palo Alto, CA $4303 

415-856-6833 AppleUnk: BARCODE 

I ^800-526-5920 FAX: 415-856^3843 


Inquiry 657. 


VARIAlSrT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASEIVMAGNETIC CARO CONNECnVTTY 

- Keybcard iwec^cs (tn^emal/Exierriaj] lor IBM PC/XT/AT. 
PS}s, and portables 

- BS23S wedges Ibf VVYSE, Unk, Kimlion letminflifi 
< Bar code aftd label prinrtvig scttwara 

■ Ful two-y&aj wairanty 

■ 30-Dsy Monay-Back Guarantee 

* Exter^ve VAFtiDealer Dtscounte 

4^ Fmmxil Btvd.. SiMtit FramoM. CA »t53S I 440^^ 

800-666-48A R FAX: <510} 440-2873 


Inquiry 658. 


GenIE from CASE wise 

Rnalty, a ttwl powartul enaugh ter ttia ^rg^ cgrporaie y^t 
easy eapugii ip use far ybur first prcje^ Suppprtad techniques 
include: Pirnction DecouiposiliDn. Data Fldw, Matrix and ER 
Modelina. Ccnllgdrabte nolallons are canslstant with mast 
ntethQdQfMiss Inctueting: Ycurdon, Chin, OaMarce, and IE, SQL 
DDL and Abase header, index, and fbeme giqiration, GenIE 
features DDE reports, WYSIWYG output version contrcl. and 
Windgws Gue-Card liarnin^-leani as yen gal 

OASEwlse 

Min: Crayson Jeahini tia CSC Coniulllng. 1 umvirtity Qlliei PK. 
IMaltiianv. MA a2tS4 Cilt 1 (8ilP| Fax: (617) 804-^413 

UK/Mh +44 (D> 71 7ZZ 4m FIX: fd) 71 122 4D04 


Inquiry 663. 


CD RECORDABLE 


Geared N» CD-lechnology 

GEAR, tin ultinula CD-RecDidsble toot tor iBf CD-Sliiidird 
II you demand a simple, easy to use soiatlon Icr create CD's, GEAR 
K- eveiything you need. GEARsuppnds all nrajar CD-Reconters; 
JVC, kot^K, Philips, RiMh. Son:^ and Yamaha. GEAR is available orv 
DOS, Windawra. Apple Macintosh, Sun Unix and Mewleft Packard 

Elektroson 

ArwhcB, 31 Weftedca Avenue, Bwwyn, RA 10012. USA 
isl t-21&-6eD-903a, fax l-ZIS-eST-gSST 
Europe A Asia. P.O. Box im, 5600 CK Eindiio wi. Ttit Hatherlands 
l»J 31 '(0) 40<51S06S. fax 31 '(Q) 40-514920, 

E-mait £lekttx^ 6 sciJ^^n.ll 1 l _ 


Inquiry 664. 


NEEDAOljE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM I WE OFFER Quality * PtirlDnnaiic& * Value 
A full Itn? Qt REAbEriS « PHINTEFiS > AORtTABLES ^ BAR 
CODE READERS FOR NOTEBOOKS ■ HEWLETT-PACK¬ 
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 
rsadsrs plug and play with your existing systsm wilbout add- 
Mwial softwiira. CALL ABOLFT OUR 30 DAY OUAHAIVT^ t 
TECHNICAL SUPPORT ■ OEM/VAH DISCOUNTS, 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA I BOD) B2B 1fl8B BD4-27£-Qia8 inti. 

Western USA (800 \ £30-9467 6I14-272-l)367 Fix 


Inquiry 655, 


C++ & DATABASE 


C++ Ubrarine lo nncena anti fax lo/from your daiabAea: 


SyFLLiS & 0nRU6 Ch Ubraries tor Sybase & Oracle |189.0D 
SyPLUS&OraPUJS»V^UfMC«iB $588,00 

Sy FAX & DrlFAX C++ Ubraiies Icht Sybase &Cracle $1 £8.00 
Sy FAK & Oraf AX code $529.00 

Other C-H- Pnaduds: 

In-depth Q++ vidBO course: DQSAtNIX examples, support $249,00 
The C++ TOOieOX, MSAYin. DOS Ubrahes $69.00 

The TOOLBOX w/9Jurce code $269.00 


(/nrvmo/ /n/brmofion S/slems iuntittfo} 

(800) 703-7401 

72 Van FUBpBil: Avenue, Jereey City, bU 07306-2806 


Inquiry 659. 


CD-ROM 


=1: TOSHIBA ^ PLEXTOR NEC ^ 
^SCS\ INTERFACE Jf: 

^ MEDIA VISION sH TRANTOR ^ 

• CD-ROM TITLES. AfAC & DOS 
+ CD-ROM CADDIES & ACCESSCtPr/ES 

Compyters at Large 

SafBloga, CA 

O&diCBt&a to CD-ROM tectwiosogy. 

Please Cau. For Our Pmee List 
000-642^194 « 40e-2SS-tCiai 

Fax 4D8-265-2388 VISA & MasterCard accapted 


Inquiry 665. 


BARCODING 
WITH WINDOWS 

lllllll Window Bar™ 

• Software Iliad's easy to l&arr & install 

• Ideal for compliance lattellng 

• Raled 88 the 'TOP RECGMIIIENDATION'' W 

iRdBpendftnl ftxpert v8.11 otheri 

• Full-faatLJt&d, notwork ready; DDE oampatibte 

• Supports all papular symbologies, most bar code 
printers and data bases. 

« interactive ai>d automatic printing tools via Windows' 
« Full design capabtlltles: full Windows, set-up 

• Vartatjle graphics (WYSIWYG) 

• No risit, 3D day manay back guararrtae! 

« Free 3DD tech support 

• Dtstributcr & YAR Inquiries wetcumerj ^49S 

CALL NOW FOR A FREE DEMO DISK 

Mayer Automation Group 

34Q5 4th Avenue South < Birmingham, AL < 35222 
1-3DC-239-6293 ■ Fax (205) 323-0886 


CAD 


CircuitMcxker® 2.0 


High-Performance 

Schematic Capture, Digital and Analog 
Circuit Simulation 

Entire padcage only $260 
FREE DEMO availalite on most commardal BBSs 
For Inronmaflon or orders caJI B0(M16-4242 
Microcode Engineering, 1943 North 205 west. ommuT84057 
Phone B01-226-4470: Fax 801-220-6532 


Inquiry 660, 


CAD/CAM 


CONTOURirtG MOTION CONTROL 

FROM A PRINTER PORT) 

, i j t tndeicer LPT™ stiftwarB 

NEW VERSION 3 

* Cbnhals up to six step irrotore gimuttarteously. 

■ Linear and Circular Entarpolatlon. 

» New liealuree to egcomirTwciate rnachlna qwti^. 

* Ea^-to-uee DOS device driver. Super Manuat. 

- CAD-CAM interface available, 

_ Capmlion, 1422 Arnold Ave. 

ADlllty SVSlGmS ^419001 tsiaj 057^ 

* ' FAX: (215)657-7815 


$249 

WSAMC 


MULTI-PLATFORM CD-ROMs 

GHAPHICS: Graphic a^sphdllons A sduica..424,95 

AUDIO: AutHoApps, Sounds, EfiBcte___424,95 

LANGUAGE8/D3: Largest callvctlDn of Languagra $89.95 

MLGAMEDIAII: 24 bll imapes, lorm, sbonds.. .139.95 

DIGITM. CINEMA: AUt £ MPEG vhIbci clips.S 34.95 

KNOWLEDGE MEDIA 

433 NunnaJay Rd., Sla B, Paradise, CA 96966 
(830) 7B-CD-ROM : (916) 872-3826 FAX 


Inquiry 666. 


Put All Your Documents on 
CD-ROM for less! 

We can assist you (n your CD-ROM Oovaiopmem by 
cfMTvertInfli paper documents, irUcmfltoi or fictie, catalogs and 
images oti to CD-ROW, We el$o (tevetop seeitai Brrglfies tor 
Tatrteval purposes. 

Compehtiva pncae and exicalleni cuetainer servioa 
Call tor iofomialior. 

Media Conversion Corp^ 

000 Roosevett FiCiwJ, Builctlng D/Suita 10® 

Qlen Ellyn, 1L 60137 

(BOO) BSO-1033 Of Fax (708) 489-1277 


Inquiry 656. 


Inquiry 661. 


Inquiry 667. 


DOS & WINDOWS BAR CODING 

Bar code readers designed for fast, reliable, 
effactive data-entry. They work )ust like a second 
keyboard. Numerous scannars (wand, credit card. 
CCD, Laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer, 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-bact( guarantee. 

Sea 9 ull Scienfiftc Systems^ Inc. 

15127 N.E. 2J1ti, Siwto 333, Redmcmd, WA 90052 

SOO-758-2001 206-451-8966 FAX 206-451-8982 


CADKEY 7 methoiddd CAO seflww# ^ . 

lor oily >495J 

7)ie NUtifsr Vtotoff of CAOKEV - IhoiBamte prwiiousl^ sokl si $3-,495. 
ComplelB 3-6 [Dodelir^ amt 2-D dianhi;! IqdIs. Iju& ^linea and DOhlc^. 
surfKSS, fhaoinfli. mass prugartifi^ sub sief«Qriillwgniptiy support. 
Comploie symbols librarlss, associitlvs dintoiisioiing amf cross- 
hatcNIog. dual dlmenslonlna, Qioioairic dltnensluritMDlEiancuig. Rsad/ 
wrilB. AutnOAD. .DWG liles. .DXF. and 1GES 5.9 Gmphii^l user IhtErtsce 
Pipgr^mming KhIs (maaos. (^iOL. snd ItSP). 

Can 617-631-9662 or FAX 617-631-5324 

Computer-Aided Products, Inc. 

POB 269, Martitohead. MA Ot 945 


Inquiry 662. 


CD-KOM Networking for Peer-to-Peer Networks 

Introducing OPTI-NET* Liie 

OPTT-NET Utif employs data caching and prefetching 
Ecchoedogieit to improve the response iimes for clients 
^lanng CE^ROM resources an pccr-tO-pcGT networks. 
Call for your free catalog featuring our line of CD-ROM 
solutions including the eempleie OPn-NFT software 
lamily, OPTI-CDoscfcei^ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked €I>ROM titles! 

ONUm COMPITTER SYSTEMS, INC. 

FlasliFAX Jnformatioii Hotline 501-601-2120 
501^2»-37tK} or FAX ua al 30 l-42ft-2i«}3. 


inquiry 668, 
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THE BUYER’S MART 


CD-ROM 


New and Updated CDROM Titles 

CIca MS Windows CDROM, Ttisnds of Windows prgrms..$29.95 


Giga Gaines CDROM, Games for DOS/Whidows.$39.95 

Space and Astronomy, Thsnds NASA images/data.$39.95 

C User Group Library. C source code Dec 93.$49.95 

Simtel MSOOS CDROM, DOS Shareware/Freeware.$29.95 

QR2 Mam Radio COROM, FCC Callsign Db & Shrwar.$29.95 

Hobbes OS/2 CDROM, OS/2 Shareware/Freeware.$29.96 

Source Code CDROM. 650 Mb source, DOS/Unix.$39.95 

Gutenberg Project Literature and docs.$39.95 

Linux Operating Sys, 386/486 OS, X11, fufl src.$49.95 

FreeBSD Operating Sys, Ver 1.0. kml src. XA>NU.$39.95 

Libris Britannia, MSOOS Tecb/Sci/Engineer.$69.95 

X11R5A5nu CDROM. Fufl src, SPARC binaries.$39.95 

Nebula for NeXTSTiP, Prgms for Intel NeXTSTEP.$59.95 

Ada Programming CDROM, Compilers, source, docs.$39.95 

Amlnet COROM. Amiga Shareware/Freeware.$29.95 

CDROM Caddies. Lifetime Guarantee.$4 95 


Top quality CDROMs. 100% satisfied or full refund. 

WALNUT CREEK CDROM 

4041 Pike Une, Ste D-212. Concord, CA 94520 
1.800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 669. 


CROSS ASSEMBLERS 


Cross Assemblers ^ 4^ 
Simulators 
Disassemblers 

PseudoCorp 

921 Country Qub Road. Suite 200 
Eugene, OR 97401 

(503) 683-9173 Fax (503) 683-9186 
_ BBS (503) 683-9076 _ 

Inquiry 673. 


DATA RECOVERY 


Data Recovery Labs 

Canada 's leading experts on file retrieval 
Complete facility lor Hard Drives & Removable Media. 
Nationwide service. Highest success rate. 

Free evaluations. *NP files - No charge* 

DOS - MAC - NOVELL - UNIX 

Professional solutions by programming engineers* 

1-(416)-510-6990 1-(800)-563-1167 

Inquiry 674. 


DATABASE/ZIP CODE 


ZIP CODE IN DISKS 

UPDATED WITH THE LATEST 1994 US POST OFFICE PUBLICATION. 
The Zip Code Database includes ap codes, cities, states and coun¬ 
ties. The zip code data base is in ASCII format, and can be Imported 
to any database software. ^ ^ ^ 

ONLY $49.00 
FREE ZIP CODE FINDER SOFTWARE In less than one second, find 
any zip codes, cities, or counties. List them numerically or 
alptubeticafly. 

PUMA INSTRUMENTS 

28861 RAINTREE LN., SANTA CLARITA. CA 91350 

Tel. (805) 297-6379 Fax (805) 297-7081 VISA/MC 


Inquiry 678. 


DISK DRIVES 


WORKSTATION PRODUCTS 

Disk, optical and tape drives for RISC/Intel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/6(X)0. Sun. HP. DEC, 
SGI and others. Installations Worldwide. 

COMPUTER TECHNIQUES 

625 E. Merritt Ave. Suite K 
Merritt Island, FL 32953 USA 
Call 407-453-8783 Fax 407-452-3757 

1-800-226-8783 


Inquiry 679. 


MARKET 

TO 

EUROPE! 

The BYTE EURODECK 
offers you a unique 
opportunity to sell your 
computer products to 
BYTE’s 50,000 European 
Subscribers! 

Call Joseph 

for more info! 

(603) 924-2533 

Inquiry 670. 


Ontracic 

DA TA RECOVE RY 

• Professional service recommended by mafor hard 
drive manufacturers • Expertise in virtually every 
operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 
available • For fast, successful results, call; 

MN:1-800-872-2599* CA: 1-800-752-7557 
UK: 44-81-974-5522 • GERMANY: 0130-815-198 

Corp Headquarters. 6321 Bury Drive. Eden Prairit. MN 5S346 


Inquiry 675. 


DATA 

RECOVERY 

WHEN I.T. 
MATTERS 

Oea RKoiani. Comwim. Ouptem 

USA 405-321-2585 F» 405-321 -2741 
UK. t44 (0)734-89004? Far *44 (0)734-88(X)40 


Any Tape. Optical. Cart¬ 
ridge ol any lormat 
whether parllaily ovar- 
writlan or damaged, 
Vooon the world leader* 
In tape & Opucai Data 
Recovery can recover 
any data anywhara on 
the aurface Racovaha* 
trom 1/r. 1 M-. DC2000. 
4mm, 6mm Exabyte, 
DEC TKxx. 3460. Worm. 
Magneto OpUoal ale. 

VOGO N 

VOOON Intanielioael U4 


Inquiry 676. 


COMPUTER BOOKS 


DATA/DISK CONVERSION 



COMPUTER BOOKS at a discount 

Personal, technical service. 15% discount off most books 
from 140^ publishers. Networks, Windows, architecture, 
CD-ROM. (>+, UNIX. OOP. Internet, Macintosh. TCP/IP. 
Novell, Pentium. Worldwide shipping. GO CBK or E-mail 
70007.1333 Ocompusen/e.com from Internet. MC, VISA, 
AMEX, DISC, JCB cards. Free 16-page catalog. 

CompuBooks 

1, Box 271-D 612-321-9652 

Cedar Creek, TX 78612 Fax 512-321 -4525 

800-880-681 8 


THE #1 CHOICE 
in disk & tape conversion 

for many leading corporations, government agencies, 
law rirms. and companies in every industry-wom-wide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis. MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-600-745-7571 

Inquiry 671. 

Inquiry 677. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computer(3wner's coverage provides 
replacement of hardware, media and purchased 
software. As iittfe as $49 a year covers accidents, 
theft, power surges and rrvxe. One call does it ail. 

1-800-800-1492 

SAFEWARE, The Insurance Agency inc. 

PO Box 02211. 2929 N. High St.. Columbus, OH 43202 
Now available in Ontario!II 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats Including 3'4*, 514", 8" disk 
formats & word processors. Disk-to-dlsk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

PIvar Computing Services, Inc. 

165 /Krfington Hgts. Rd., Dept *6, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


DISK DUPLICATION 


FULL SERVICE DISKEHE & CD REPLICATION 

• Complete Packaging, Assembly 8i Printing 

• Custom Labels 8i Silkscreening 

• Available in all disk formats 

• 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 

SYNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE. MITCHELL. SD 57301 

1 - 800 - 843-9862 


Inquiry 680. 


EDUCATION 


B.S. A M.S, In COMPUTBR SCIENC£ 

The American Institute lor Computac Sciences offers an In- 
depth home study program to earn your Bachelor of Science 
and Master of Science degrees In Computer Science at 
home. B.S. subjects covered are: MS/OOS. BASIC. PASCAL, 
C, File Processing, Date Structures & Operating eyetems. 
M.S. program includes subiects In Software Engineering and 
Artificial Intelligence. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-6Y Magnoita Ave. South, Ste. 200, Bamlngham, AL 35205 

800 - 767-2427 205 - 323-6191 


FLOPPY DISKETTE 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

• We are a manufacturer licensed by Sony Corporation. 

• Our disks are all 100% Tested and Certified Error Free 
with guaranteed Clipping Level. 

• Available products; 2H0,20D, Clam Shell. 

• Our own brand MEGA, and OEM or bulk are 
also available. 

• Duplicators & wholesalers are welcome. 


See us 
At 

COMDEX/ 
Canada ‘94 

Juty13-15, 1994 
Toronto, Canada 


INMARK IND. LTD. 

(HK) 

1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Chal Wan, Hong Kong 

Tel: (852) 556-2203 
Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 

(TORONTO) 

75 Saintsbury Square, Scarborough 
Ont. Canada M1V3K1 

Tel: (416) 321-1179 Fax: (416) 321-8451 


Inquiry 672. 
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EDUCATION 


HARDWARE 


LASERJET FORMS OVERLAY 


Memorize *11 

Create your own multimedia flashcards on any 
subject usir>g Pictures. Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 VISA/MC 

SideooEight Software 

P.O. Box 5004, Garden Grove. CA 92645 
714-952-4114 714-995-6725 Fax 


Inquiry 682. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet OraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations arxJ Vectras also available. 

Ted Dasher & Associates 

4117 Second Ave., S. Birmingham. AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
_ (800)638-4833 _ 


Inquiry 687. 


Forms Overlay for Windows... 

Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows. DOS and non-PC appli¬ 
cations. Only UK £59.95 p&p ($99 approx). 

...DOS, Unix. HP and AS/400 

Visual Software 

15 Qeardene. Dorking, Surrey RH4 2BY. UK 
Tel & Fax: +44 306 742425. CIS 100023,1167 


Inquiry 692. 


FLOW CHARTS 

I 

HARDWARE/DSP 


NOTEBOOK PERIPHERALS 




COBOL STRUCTURE CHARTS 

Power Structure for Windows generates Incredible 
structure charts DIRECTLY from your structured 
COBOL source. Forget manual flowcharting. 
Power Structure enables you to chart complex, 
multi-thousand line COBOL programs in seconds. 
Display or print, you've never seen anything like 
this! $129. 

CyberMetrics 

5541 S. Marine Dr., Tempo, AZ 85283 
(602) 838-3310 


DSP & DATA ACQUISITION 

PC based DSP boards for Data Acquisition and general 
purpose signal processing, based on the Tl TMS320 series of 
fixed and floating point DSP processors. 

Software for program development, as well as extensive Data 
Acquisition. FFT. and other appNcations software, is included 
with each board. 

ssmaops TMS320C31 based Model 310A with high speed 
analog I/O is priced from $700. 

Dalanco Spry 

89 Westland Avenue. Rochester, NY 14618 

Phone. 716-473-3610 Fax: 716-271-8380 


Second Serial Ports 

PCMCIA - RS422 and RS485 
attached DB9M connector $249 

Texas Instruments, Toshiba, Everex/Sanyo 

• RS232 • RS422/485 

• High-speed buffered UART *$199 to $249 

Custom design capability. Also auto & aircraft power 
adapters tor portable computers, and printers 

Designed and made in USAP 

Empire Engineering 

California USA 

tel 805/543-2816 fax 805/543-2820 


Inquiry 683. 


Inquiry 688. 


Inquiry 693. 


FLOW CHARTING 3 

• High resdutkin print outs... 
dot matrix or laser 

• Multi-page charts... 
portrait or landscape 

• ImporVaxport capabiHUes 

• 35 shapes, 10 fonts, 4 line styles 
Can lor free demo disk! 

PAHON & PAHON 800-525-0082 exL 1317 
Software Corporation486CoctinMOr..MoiganHM.CA9G037 
_ See our ad on page202 _ 



LANS 


Little Big LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per nodel 

• Link via serial, parallel, or Modems 

• Also via Ethernet or Arcnet, or mix! 

• Typically only 40k of RAM 

Information Modes 

817-387-3339 / P.O. Drawer F. Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


PROGRAMMERS TOOLS 


E-MAIL Enable Windows AppsI 


**01118”*, It's powerful stuff!'* joi«i j«nus nose 
Raindrop's Open Mall System works with any 
application capable of calling DLLs or VBXs. With QMS 
your applications can use VIM, MAPI A MHS e-mail. 
OMS is available as a DLL or a VBX. Ask us about the 
source code. 


• Visa/MC/Amex • 


Call: (214) 234-2611 

Raindrop Software Corporation 

833 E. Arapaho Rd., Suite 104, FUchardson. TX 75061 


Inquiry 684. 


Inquiry 689. 


Inquiry 694. 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 200 shapes auto aciust in size; diagqnal lines 
and cunres: auto tine routing and re-routing; OLE 
server; clicK on a shape to bring up a sub-charf 
import/exporl bitmaps and metanies; Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

Translatiofi, Language Lcarnii^ 
Tutorials, Fonts, Dictionaries and 
Language Systems fm* DOS, Mac and Windows. 

Japanese, Chinese, Spanish speaking stall 
Call us first for best prices and expert support 
Character Language Resources 

2130 Sawtclle BlviL 301A, Los Angeles, CA 90025 

800-569-2099 FAX 310-996^2303 


Inquiry 685. 


HARDWARE 


Pre-Owned Electronics, Inc^*^ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government and 
_EducationaJ Buyer since 1985_ 

APPLE II* & MACINTOSH* 

SYSTEMS * PARTS * EXCHANGE REPAIRS 

Call fora Catatog . . 800 “ 274”5343 

INT’L: 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD » BEDFORD. MA 01730 


LAPTOPS & NOTEBOOKS 


Hard Disk/Processor Upgrades 

Toshiba, Compaq, AST. Texas Instruments, Grid, 
and many others. Get the performance and 
capacity you need to run today's demanding 
software applications. Reasonable prices. We also 
carry a full line of memory products! 

PORTABLE PROFESSIONAL 

10500 Richmond Ave., #201, Houston. TX 77042 

800-222-6647 


Inquiry 690. 


MAILING/SHIPPING SOFTWARE 


SHIPMASTER ♦♦♦ 

$ 79.95 Mailing & Shipping Software 

Reg $299.00 Limited Offerlll 

* Generates Address Labels. COD Tags & UPS Manifest 

* Eliminates UPS Calculations & Mutti-Chari Look-up 

* Easy-to-follow Menu Screens & Pop-Up Colored Windows 
‘ Interfaces with DBS Invoicing/Accounting Packages 

Free Bonus! »> Includes Built-In Message Scheduler 
n $79.95 ShipMaster (Maifing & Shipping Software) 

G $49.95 CheckMaster (Personai/Business Check Book) 
G $29.95 BudgetMaster (Financial Budgetary Forecaster) 

« $7.9t Shippmg i HasdUag (Calil Resideets add 7.7S% Salet Tax) 

G Visa G MasteiCard G Check G COD Cash only 

Card #_ExpDate_ 

G 3.5"IBM-PC G5.25-IBM-PC G Apple Macintosh 
Please FAX your order w/company name, address & phone # 

Dote Business Systems (DBpt.2) 

122-A 31st SL Newport Beach. CA 92663 
(800) 675-0731 Fax: (714) 675-0741 


DON'T DEVELOP NETWORK APPLICATIONS 
without NPPC, a powerful library subroutine 
package with the sirrplest API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C. C++. 
Visual Basic, FoxPro, etc. 30 day $ back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - $195 w/source $395. 
SOFTWAREHOUSE CORPORATION 

326 State Street. Los Altos. CA 94022 
(415)949 0203 FAX (415) 949 0208 BBS (415) 949 0207 


Inquiry 695. 


PROGRAMMING 


Programmers’ Team 

- Develops software solutions in Hungary and 
Croatia for worldwide customers 

• Specialized for programming in MS Windows 
using Visual C/Oi-r- and Visual Basic, can accept 
any other task 

• Reasonable prices, starting from USD 1200/pro¬ 
grammer/month 

Microline d.O.O. tel^ax: 00385-41-311268, 311271, 
311283, 318866.323130. 323131, E-mail: 
ad|urak O mafa jzems.etf. hr 


Inquiry 696. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 
1.800.622.3345 

ScITech is your source tor the best value In scientific and 
technical software. More than 1250 products 
1.312.472.0444 2231 N. Clyboum Ave. 

FAX 1.31^4720472 Chicago. IL 60614 


Inquiry 697. 


Inquiry 686. 
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THE BUYER’S MART 


SECURITY 


FIGHT PIRACY! 

* me New EVEFtLOCK * 
SOFTWARE COPY PROTECTION 
Now Option Board Safe-New RemoJe Registration 
New CRU t,OCK-CD BOM LOCK, and more 

in EVERKEY HARDWARE LOCKS * 

Az-Tech Software, Inc^ 

Caif for Q 2Dt East Franklin, Richmond. MO 
FREE (81 e) 776-2700 

Domo (800) 227“0644 FAX {ei 6) TTB-asga 


Inquiry 698. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAOINQ CATALOO 

Etferyftimg ypu wlH Kh Package. OntribulEi. and Snip Yaur 

SqUhnaretl From manuals and brndars Ifl wflOfS «ld aWppew 

LABELS * LABELS • LABELS 

For your dislketles, plain or custom printed 
dot matriK or laser prinlaf... fnaa samples 

••*FREE CATALOG*** 

Nice Bt A»sQciale$ 

Bsee MonticallD Dr., WmI Chostw. OH 45069 

Phoiic/Fax: 513-777-8586 


Inquiry 703. 


SOFTWARE/GRAPHICS 


TIFF, PCX, TJUm CF. IHI, PCX, EPS, WMF, WPG. PICT,JPEG 

AccuSofi tmoge Format Library 4.0 

(new version) 

Tfw itNJSf c&npteft&Kive rastar supfiOft fitf3fy on Ox marker 
Import, export, conveft, displafy, and print all above forinalsl 
Includes several sample programs wlUt sourt)e cocie. Sappons 
gli languagEjs. Format ErynpaUbllttir gaaranlBBd! G3, E4, tiFF-F, 
mulli-piaoe Images etc. Rotals, zoom, scale, color reduction, 
charpen, special-effects elc. Versions fnr DQS. Windows, ^T. 
Watcotn, OSa^, MAC, aitd otliers. 

AccuSoft Corporation 

112 Turr^Hke Hoad, Westboro, MA Otsei 
iarXi) 525^57? (508) 830-2770 FAX (508) 89S'06e2 


Inquiry 708, 


THE ULTIMATE SOFTWARE SECURtlY 

■ STOPCOPY tBinly- UNCOPtABLE dopy pnitedtkin 

■ STGPVlEW sattwam encryption 

• NETUMIT notwork Hcense metering 

• DOS, Windows, MacvmetiH OS/2, support 

• No source code changes requirgd - for ANY o( wr piod- 
ucts in ANY onvinopimefil 

• Our products desboy AU- 0l our campetitiDri 

• Call for FREE demo disk, or to discuss our products' 
MANY opdorvs 

BBI Computer Systems, Inc. 

14105 Hentage Lane, SHver Spring, MD 2D90S 
IIWTBr ABBI < >3fl1/l71-1ilH • FAXr3ai/4SI]-7545 


Inquiry 699. 


CRYPKIYSOfTWAIIE LICENSING SYSTEM 

"Hardware key-HU protsctian withaul the hardware key" 
CrypKey is a soRwarE prndECtiiHi Idiil, offerfnp 

* coirpletB security from any disk copy program 

* cnmptete compatFljility with any MS DOS 
or MS WtNDOWS 3.1 based madilrve 

* complete invisibility - no pisk key, no hardware key, 
less support islls 

«in$lanl disaster recovery 

C[yp4(ey i$ a sates loitl, allowing you to sell your program 

* by incremsnts - enable the options the cuslomer 
purchased 

* number of runs - ejg., seli 100 oalrajlabons for S40d.00 

* by time period -e.g.. lease or demo your pfogram 
for 

CrypKey uses a numonc key that can be transmitted by pbqne 
or to. SbH your ouslomers mare options, more copies, more 
lime Of more runs insrtantly, just by making a telephone call. 
(Great for overseas customers or distributors.) 

^NOIV AVA/LABtf FOR NETWORKS'' 

GRYPKEY IS PRODUCED BY KENDNICCOFfTTtOL- 
ENGINEERiWG AND SOFTWARE SINCE 1972 

Kemip Cawfrofs i/uiUted - 7f Sftpst Soitih £asf • 

Aiberia, Cansila m 2S6 • {4S3} 25M2SQ • to: M 


Inquiry 700, 


KEY-LOK “ SECURITY 

Piracy survivaf 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEEJSEFIIAL port, 
Cou n t e rs/Re al -Time -Clock. Mu ft i- product/ 
feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle, Littleton. CO 80122 

(303) 770-1017 FAX: (303) 770-1S63 


inquiry 701. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog QS 

Call 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road, Des PlaineiS, IL 60016 

Inquiry 704, 


^EnrsirriT 


E/BUSINESS 


DATA ENTRY SOFTWARE 

Full fealumd, heads-down d8tB enliy 
witfi two-pass verifrcalion, edit langua^, 
operatgr stat8, much rrioref Designsdlor 
die PS^. PC, XT, AT or compatibles. 

PCs (rom $396 LAW verslofi available 

FREE 30 day trial 

Compulef Keyes Tel: 200/778/6443 

21929 Mak^Rd,, Fax; 206/776-7210 

Woodway.WA 90020 USA 800/3500203 


SOFTWARE/EDUCATION 


DBRfVE^ NOW HALF-PRICE! 

DERtVP, A Mathematical Assistant combinas the 
power ol computer algebra wllh the ease of a menu- 
driven interlace. It solves symbolic A numeric 
equations, and does calculus, trig, veclor & matrix 
algebra and mere. It is programmabje, A plots in 2 & 
3D. Suggested List Pritt now only $1261 
Hag: M S-DOS PC compatible S 512K. 

SOFT WAREHOUSE, INC. 

3660 Waialas Awe. Ste. 304, Honolulu, HI 96816 
Ph: (608) 734-5601 Fax: (606) 735-1105 


CAD/CAMK^AE DevelDpsrs Kite-^WindoiHs/DOS 
NEW RELEASE! TG-CAD Pnifessioital V.5.0, 

Replaces TG-Pipfessona! v.4,0. Includes upgieded ^ & 30 
^ecraeirtc developmsiil kits. DXF In/Out release 12 and 
(NEW) TG-CAD Draw v.1,0. All in C This four pari 
ctawfilupmant kd Is truly “Tiie ULllmate CAD/CAM/CAE 
'PrograFnmiir»g Engine." Comes witti of willxwjt source otJcte. 
30 day guarantee. Free 3b page technical paper. 

DISK SOFTWARE* Inc. 

1D9 s. Murphy Rd., Plano, TX USA 750&4-S9ri 
Tel (214) 423-7286 Fax (214) 423-7236 


Inquiry 709* 


Sirlln^s CAD ENGINE 

• Re^d and Write AutoCAD DWG and DXF files. 

^ Object eiiented. modulaf, dalabaae-like access 

1C GAD data. 

■ View, Print (raslerize), Plcrt (vectorize), and 
Pick (interact) modules. 

* Available for C/C++ ior CKJS, Extended DOS, 
Windows., Sun, Madrrlosh and other Unix ayslems. 

Slrlin Computer Corporatioti 

25 Orchard View Dr., LondomJerTy, NH 03053 USA 
FlhnrT0: (t503) 437-0727 ■ Fain feos) 437-0737 


Inquiry 710, 


SOFTWARE/LEGAL 


COPYRIGHT-IT 

A Windows program which assists 
programmo^rs with tho process of requesting 
Copyright protaction. With each entry field 
Copy right-It offers intensive help, a fist of 
government information, an explanation of this 
information and a selection of vatid examples 
wfth caveats atxxrt possible errors. $95, 
Synthetic Intelligence Inc. 
212-885-7526 


Inquiry 705* 


Inquiry 711. 


SOFTWARE/ENGINEERING 


SOFTWA R E/M ATH E M ATICS 



New Irkteraetive SPICE!! 


OR5Y5 - $299 

OPERATIONS RESEARCH SYSTEM 

V Unear programs up to 3000 by 15000 
‘ Mixed-integer and discrete linear programs 
’ Nonlinear objeclhre and quadratic programs 
* Transportation and Transshipment models 

Eastern Software Products, Inc. 

P.0, Box 15328. Alexandria, VA 22309 
(703) 360-7600 Fax (703) 360-7654 

- PC.DEC, Alpha. MacfnloBh ■ Model Libraries, RF. POwb' 

• Windows & Windows NT * Moro Than 5000 parts 

• IsSiv:^ Real Tinw SPtCE ■ Waveitirm Analysis 1 

• Analog/Mixed Simulation * Full SPICE programs 

• SchefTtedG Entry staitino at SOE, Complete 

- FUter Design aystems, $99{K$259i5 

P.O Box710SanP«ito,CA9073Mt710 

(3W)S$3-Q7tO, FAX ($iem3-9$SS IfllUSUlT 

Call for your Free Demo and Inlormaticm kil. 

Inquiry 706. 

inquiry 712. 


SERVER MIRRORING 


SOFTWARE/MODELING 


Nonstop Network 

The software solution to provide full 
Level 3 Fault Tolerance lor PC LANs. 

* Server Mtrrorir^ 

• Uninterrupted Processing 

* Continuous Backup 

• Any Network Operating System or 
Server environment 

Nonstop Networks Limited, NY, NY 

212-481-8486, Fax 779-2956 

Inquiry 702. 

262 nV^rE JU1^YL994 


SAUNA; 3D THERMAL ANALYSIS 

• Models: PCBs, stacked plales, heatsinks, muftiboard 
endDsures. * All heat tianefer modes: cortvecHon, 
radiation, conduction * Interactive menu-driven 

• Thermal parameters library • Fasi 'Whal it"; 
dimension, mall, finish, analyses • Easy to learn & lee 

• IBM PC a Macintosh It 

Can or FAX for 1t«e evaluation program 

Tatum Labs, lnc< 

1267 N. 6ik> Ridge Drive, Ann Arbor, Mi 4810B 
313^663-8810 FAX 313-663-3848 


Announcing GMS 2 .Q frofti ProbotSj, Inc. 

Eaiie&t & iitosi powerful tirodding £ simvlofion tod avail. 

■ Hon vim Supii Sprnd Sltetl. Siifur b^r Inlirlaoe L Int^lligenE 
Agmf M«fBll4i|) upabliilitsl 

■ Speoiy vjdkbti tniHlth. run simutaboDs, aulyi» rKults, Dptiimra 
syst&ms A ireiieiil£ s^daculir graphics Is miniifesf 

■ ko spKUl Ininitig nr programniirg rfl^uireb! 

* Ideal lor glanring and predicting tasks.! 


Act hour for apodal Intro prlcef [ DEALERS WARTEQ. 

Probots, Inc. 413-586-8929 

ftO Oajnon Road, Ste. 3307 Itnn Cim Cncu 
iStartfiampton MA 01060 OUU-aim-tasy 


Inquiry 707. 


Inquiry 713. 
























































SOFTWARE/SCIENTIFIC 


SOFTWARE/VOICE/FAX 


WINDOWS 


VTpX Scientific Desktop Publishing 

■ Scalable Fonts * Font BffBcts “ T^pafaca Ofstointzation 

• Equations * Tables • Graptiics • R^re^g^ laogoaqes 

• Mjiti'lingual spall & hfyphaoatron ' IDE * Online help 

• Oos, Dos-32 and Windows versions" From S199 
'T^Jf rrf T€>momm"-NotictBS of AMS, March 1991 

Call now for a FREE DEMO DISK 

MicroPress, Inc* 

eS-SO Harrow Street. Forest Hills. HY 11375 
Tel (7ie) 575"iei 5 Fax (71 B) 575-B036 


Inquiry 714, 


SCIENTIST™* 

SCIENTIST Is a proyram that fits equations to 
data, anyttiiny from y = a + bx — to rnuNi-variata 
impllctt equations, interpoiaUm functions. Laplaoe 
transforms, or systems of differential equations. 
Modeling and data'fitting have never been quicker, 
easier or rnore reliable. Now available for 
Windows™ 

MicroMath Scientific Software 

B00-942-MAT1H Fax: S01 -943-0299 
PO Box 21550, SaM Lake City. UT 84121 


Inquiry 715. 


HIGH LEVEL C LIBRARIES 

Multl-VoiGe ^ Miilti-Fax are compleEe development C tnolkils to 
access all the features tor most vrkcx and tax processing boanfs 
avaUable lod^. II tieips you write MULTRUlE VOICE (ani$%r} FAX 
APPLIdATIOlf In minotBS, Many ejampK programs and (llmartes are 
delhrarad wit h luHy comrnwtsd source coda VISAJMC Accapiad. 
MuItJ-Voico lor Dialogic, RtteloreK, or Rowertine II: S599 
lor Single Lina Watson Board: $99 
MolEl-Fax for CAS (Intel SatisFAXtioni: S19S 

m SOFTWARE 

Fax-On-Demand for tfifonriation; 1514)635-2216 
Tel: 514^7-1092 Fa*: 514-S20-2362 BBS: S14~ft35-SS45 


STATISTICS 


NCSS 5.x Series - $125 

Easy-to-usa manus A spread sheet. Multiple regression. 
T-tesls. ANOVA (up lo 10 taclors, rap. TnaaBures, 
covariance}. Forecasting. Faclor, cluster. & discrimiaanr 
analysis. Nonparametriss. Cross Tabulalfon. ‘Graphics: 
Nslograms, bo*, scaner, etc. Reads ASCII/UMus. Many new 
add-on modules. 

NCSS 

329 North 1000 East, Kaysvllle, LTT S4037 

Phone: 801 -546-0445 Fax: 801 -546^3907 


Inquiry 719. 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgnis, Source 
Code, Lively CHAT, online games. Internet Access 
and more and all FREE. Call from homo or offirse 
up to 14.4K and download for FREE, (n/8/1) 

21T-Z92-3663 

Customer Seivice 415-281 -4429 


Inquiry 724, 


WINDOWS S/W WANTED 


Want to sell your PC-based development tools, 
application specific Windows soHware, aact pro¬ 
fessional-use applications in Japan? Whole system 
sat09 'WOUH] also bo welcartia. Now Is the time to 9 m Inis 
the Japanese market because J^an Is behind in the 
dovalopfinan! ol Windows products. Do not worry. Our 
technical engineers will help you wrih all changes to 
Japanese standards and also wiih tha praparailon af 
Japanese manuals, 

Gifcen Shoji Co., Ltd. 

Fax; 81 ■052-972-8S77 Phone: 01 ^2'972-6644 

Ef Soar 6Ug. 2-3. l-ctivms, iniml, Higashd-kii, Nagoya 461. Japan 


Inquiry 725. 


PCT^ 

far High-Quality 
Scientific Publishing 

This complete publishing system makes all 
ycMjr documents look their best. There is 
no limit to what you can do with PC T^X. 
Systems for DOS or Windows 

PC excels at typesetting: 

• High quality books and articles 

• Scientific notation/math formulas 

• Professional technical documents 

• Foreign languages 

PC is the difference 
between average and expertl 

Personal T^, Inc. 

600/805-7906 or 415/38&-86S3 
12 Madrona St., Mill Valley. CA 94941 
Fax:415/3B8-8B65 


Inquiry 716. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 360 programs for Windows. DOS. Mac. 
Amiga, UNIX 

800-775-6745 

RockWare 4251 KtHIfig SL, Suite 59$ 
ScisnUfic Software wheai Ridge, co soosa 
(303) 423-5645 • FAX (303) 423-6171 


Inquiry 717, 


SOFTWARE/TYPESETTING 


MicroTEX 

For documents as effective as your wordsl 
Publish elegant dccumems - even 'wUh compfe* 
malherrabcat/scianliflc equatJans or in toreign languages. 

* Exclusive Integrated OuicK-Previewer 

- Scale k>nts * Magrtify or shrink imags - Print muhiple 
pages on a single sl^l * FREE demo disk * FREE shipping 

Micro Programs Jnc, 

Jackson Ave., Synsset, NY tlTSI 
Tel; (51 d) 921-1351 Fa*: (SIS) 9i21 004 


TRANSLATORS 


EASY TRANSLATORS TO ‘*C” 

• ASM-IBM ASM/370, Intel MASM 

• COBOL - COBOL 68,74. S5 

• Fiyi -13 dialects, tBM, DRl, VAX. STRATUS etc. 

• PUM - Intel PUM 51, SO, 86, 96. 286, 386 

• Translation service; custom dialecis; M&fXDS 

Wlicfo-Proeessor Services, Inc. 

92 Stonehurst La.. Dix Hilte. N,Y, 11746 
Tel. (516) 499-4461; Fax {SI 6) 499-4727 


Inquiry 720. 


UNIX BACKUP 


UNIX ARCHIVE & BACKUP 

* The Complelo Software Setutlon 

- All Leading UNIX Platforms Supported 

* Tape & Optical Backup Devices 

« Controls Industry Standard Jukebox's 

* Stand-alone or Network Solution _ 

RE5T0RTS MANY TIMES QUICKER TWH STANDARD UTILITIES 


WILLOW LTD, 

Call +44 202 861811 - Fax +44 202 897138 
(DistiibLilons Welcome Worldvridell 


Inquiry 721, 


YOUR SALES MESSAGE 


about the special 
computer product or service 
that you provide 
belongs in print 


THE 

BUYER'S MART 

can help you reach computer 
professionals and produce valuable 
inquiries for your company! 

Call 

Margot Swanson 

for more information 

603 - 924-2656 

or 

Fax: 603-924-2683 


Inquiry 726. 


UTILITIES 


PEN PLOHER EMULATOR 

FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, nc jagged lines. Vary fine width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
CX)S 2,1 W higher $119+^ SSH. ViSA/MCOik/MO. 

FPLOT Corporation 

24.1 G Sleinway St, Suite G05, Asloiia, NY 11103 

718-545-3505 


Inquiry 722. 


ZSORT 

Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 

Individual $20 Network $35 
One Site $100 Company $400 
Manual $10 

ZIPFAST 80X12238 

Lexington, KY 406B1 -2236 

Inquiry 723. 


International 

Marketers: 

Sell your computer products in one of 
the fastest growing markets today? 

Reach 78,000 UTIN AMERICAN 

BYTE READERS 

Now you can advertise in 
1 , 2, Of ali 3 Latin editions of BYTE 

BYTE Mexico 
BYTE Brasil 
BYTE Argentina 

Give Liz at Global Ad-Net 
a call today for more mto: 

603-876-4311 

Inquiry 727, 


Inquiry 718. 
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YOUR DIRECT LINK 

ADVERTISER COmACJ mFORMATim 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


bupiiry Mo. Pa^ Mo. 

PbDfH No. 


A 



61 

ADAPTEC 

m 

408-945-0600 

62-63 

ADVANCED LOGIC RESEARCH 

115 

714-581-5770 

64 

ALADDIN KNOWLEDGE SYSTBi^S 07 

800-223^77 

197 

ALLMICRO 

227 

800-653-4833 

541 

ALTBfELECTplONlCS 236S02-4 

800-531-5369 

* 

AMBRA COMP GORP (N.A.) 

36B-D 

800-239-5739 

* 

AWBRAOOMPCORP (NA) 

46-47 

800-23^5740 

* 

AMERICAN POWER CONVERSION 92A-B 


66 

AMERICAN POWER CONVERSION ®2-93 

800-eOCMAPC 




DPT.A2 

66-67 

AMERICAN SMALL BUSINESS COMP 200 

800-825-4844 

172 

ANQOSS software iNTL 

165 416-393-5077“ 

• 

APPLECOMPLfTER INC 

12-13 

800-732-3131 




6x1.500 

* 

APPLE COMPUTER INC 

5®, 71 

800-732-3131 




0X1.550 

1SS 

APPRO INTERNATIONAL INC 

24B 

800-927-5464 

160-161 

ARISTO GRAPHIC SYSTEMS (U S ) 194 

800-631 -7646 

160-161 AniGTO GRAn JIG GYSTCMS {trfTLj 1S4 +4040^5474711 r* 

166 

AT&T MULTIMEDIA STW SOiU 

164 

800-896-6544 

264-265 ATST PARADYNE 

129-129 

800-402-3333 




0x1711 

60 

ATI TECHNOLOGI ES INC 

174 

90&6a2 2900 




BJrt, 4444 

211-212 AXIOMATIC 

256 

905-602-9270 

213 

AXONIXCORP 

253 

801-466-9797 


B 



147 

BEAME & WHrmSiDE SAW (N.A.} 

45 

&QCF463-6e37 

147 

BEAME & WHITESIDE SAW (INTL) 

45+01 919-631-8390'' 

237 

BEAME & WHriiSlDE SOFTWARE 2S5 

B0(M63-6637 

256 

BEST POWER TECHNOLOGY 

211 

BOO-3S6 5794 




Bid, 6077 

2SS-2S8 BILBO INNOVATIONS 

253 

SO<F203-0092 

450 

BIX 

269 

90CF6SS-4775 

SOI-602 BOCA R^ARCH INC 

521S 5 

407-9S7-6227 

68^70 

BORLAND INTERNATIONAL 

15 

80(F336-6464 




art. B725 

179 

BUFFALO PRODUCTS 

246 

800-345-2350 


BYTE BACK ISSUES (INTL) 

143 



BYTE DECK 

206 



BPrrEEDmORAL SURVEY 

245 



BYTE SHOW GUIDE (imj 

119-119 



BYTE SUB MESSAGE 

296 



BYTE SUB PROBLEM 

5218 24 



c 



176 

CALIFORNIA PC PRODUCTS INC 

297 

800-394-4122 

150 

CARDIFF SOFTWARE 

194 

800-659-8755 

603 

CHERRY Ml KROSCHALTER 




GMBH [INTL) 

196-1 ®®+49.9643-18^206 

71-72 

COLORADO MEMORY SYSTEMS 

19 

800-451-0637 




art. 751 

260 

OOMPAO COMPUTERS (N.A.} 

143-145 

0OO-34S-1S18 

504-506 OOMPEX INC 

S2JS7 

714-630-7302 

73 

COMPUSERVE 

125 

800-848-6199 


COMPUSERVE (N. A.) 

124A-e 

800-848-0199 

25® 

COMPUTER ASSOCIATES 

34-35 

800-225-5224 




Dept. 10500 

74 

COMPUTER ASSOaATES 

113 

800-225-5224 




Dept. 25500 

laa 

COMPUTER DISCWREHSE 

224-225 

600-9SMCDW 

506 

COMPUTER FRIENDS 

521813 

503-625-22®! 

507 

COMPUTER QUICK 

52IS 10 

415-881-8330 

263 

CQMPLnrlRLANEUNLTD 

243 

818-884-0644 

214 

COMPUTERWtSE 

255 

600-255-3739 

245 

CONTnOL CONCEPTS, INC 

252 

800-922-9259 

* 

COPlA INTERNATIONAL LTD 

196 

708 682-8899 

76 

COREL SOFTWARE 

41 

613-728-3733 




0rt.20 

75 

COREL SOFTWARE 

146 

613-728^3733 




Brt.2a 

146 

CREADVE LABS INC 

63 

0OO-9ae-LABS 

170-171 CRYSTALOGIC tNC 

116 

800-391-9190 

77-70 

CTX INTERNATIONAL INC 

163 

909-695-6146 

270-271 CURTIS INC 

162 

612-631-9512 

31-62 

CYBEXCORP 

123 

205-430-4630” 


2e4 BVXE JULY 1994 


Aiqufry (to. 


No. 

181-182 CYBEXCORP 

235 

205^-4030“ 

S08-S09 CYBEXCORP {INTU 

cm 2054304030” 


D 



154 

DALLAS SEMICONDUCTOR 

131 

0O1F2S8-SO61 

83-84 

DATA ACCESS CORP 

1B9 

800451-3539 

183 

OATALUX CORP 

238 

eOCFDATALUX 

21B 

OATAMAN LTD 

253 +44-0300-21012” 


OATAPRO 

144-145 

800-328-2776 

• 

DELL COMPUTER CORP fN,A.) 

cm 

000826-8260 

• 

DEa COMPUTER CORP (N A.) 

ctv 

000826-8260 

* 

DELL COMPUTER CORP (N.A.) 

75 

800826-8260 

• 

DELL COMPUTER CORP (N.A ) 

91 

000820-8260 

262 

DELPHI INTERNETSERVICES 

190 

000896-4005 

253 

designer CHECKS 

254 

800-2394037 

184-195 DISTRIBUTED PROCESSING TECH 237 

000-3224378 


E 



65-86 

HJASH1M microcomputers 

2u4 

613-7448177 

254 

EMATEKGMBH 

255 

+49^221-529666” 

B10-511 EUTRON 

S2tS20 +3935892 229“ 


F 


512-813 FAST HARDLOCK 

91 44989-539600-20 

627 

FIRST INTERNATIONAL COMP 

S2IS 2+808^^7174500“ 

188-187 FIRST SOURCE INT'L 

228-229 

714-448-7750 

89 

FRAME TECHNOLOGY (N.A) 

118-119 

0OO-U4FRAME 
exi. 603 

87-88 

FRONTIER TECHNOLOGIES 

114 

414-2414555 

90-91 

FUTURESOFT ENGINEERING 

130 

713-496-9400 


G 



268-269 GALtHA 

242 

000-883^2273 

210 

GAMMA PRODUCTIONS 

256 

310-478^74 

• 

GATEWAY 2000 

60A-H 

800-846-2068 

* 

GATEWAY 2000 

601-t 

800-846-2058 

* 

GATEWAY 2000 

61 

800-840^2068 

217 

GENOVATION, INC 

2S3 

714-833^55 

241-242 GRANITE DEGrtAL 

252 

5t0471-6442 

514 

GREY MATTER LTD 

52tS21 +44jO)364-S3J7l“ 

210-219 GTEK INC 

250 

800-2824835 


H 



228-221 HEM DATA CORP 

254 

8004364330 

* 

HEWLEH-PACKARO 

30-31 

000-USERjET 

axt.824e 

• 

HEWLETT-PACKARD 

49 aOQ-LASERJET 
Bxt. 0246 

222 

Ht-TECH INSTRUMENTS 

252 

713-980-9040 

223 

HOOLEON CORP 

253 

80^-634-7515 

92 

HUMMINGBIRD COMMUNJCADONS 201 

905470-1203 


I 


93 

tBMAS400 

108S-C 

eOO-IBM-8676 




6X1.641 

* 

IBM PC DIRECT 

CI,14B 

800-426-7687 

+ 

IBM PERSONAL SOFTWARE 




PROD (EUROPE) 52IS 24A-H 


94 

1BM PERSONAL SOFTWARE PROD 120 80O-3-IBIVWDS2 

243-244 

IMAGRAPH CCH4P 

253 

500-2564624 

158-159 INFORMATION FOUNDATION 

221 

800-4384649 

95 

INTEGRAND RESEARCH 

152 

20®^i-t203 

96 

INTEL CORP 

20-21 

Boo-Bsa-asTs 

97 

INTEL CORP 

72-73 

800-538-3373 

98 

INTEL CORP (N A) 

S2A-0 

100-536-3373 

99-100 

INTERGRAPH 

84-85 

800-345-4856 

535-536 INTERSTELLAR SYSTEMS LTD 

521S 22+44 (0)506460120 

224 

iOTECH 

254 

2164364091 

144-145 fTERATED SYSTEMS 

76 

800437-2285 


J 


180 

JAMECOaECTRONICS 

239 

8006314242 

• 

JDRMiCftOOEVtCES 

249 

800-530-5000 

249-250 JNL COMPUTER PRODUCTS INC 

252 

800-283-5123 


Inqiitfy (Voi Fags No. Phone Ro. 


K 


228 

KEITHLEY METRABYTE 

251 

800-34frD033 

1D1 

KFC (N.A) 

198 

800-253-2872 

225 

KILA 

250 

303-444-7787 

102-103 Kl NGSTON TECHNOLOGY 

195 

714435^2600 

516 

KUO FENG CORP (INTL) 

65+8802-7S4-849S” 


L 


206-207 LA TRADE 

232 

aOtF433r3726 

533 

LABTAM 

52^12 

508-393-5700 

226 

LAGUNA DATA SYSTEMS 

254 

8Q0.938-TAPE 

104 

LAHEY COMPUTER SYSTEMS 

206 

800-546 4778 

544 

LANSOURCE 

521S 6+44-223 237778 

227 

LAWSON labs INC 

2S1 

800321 535S 

284-205 

LEAD TECHNOLOGIES 

246 

800-637 4699 

518 

LIGATURE LTD 

52IS0 

+072 2-513553 

177 

UIKKUVA SYSTEMS INTL 

60 

916-676-067ie 

*■ 

LiL TELCO LTD 

256 

809-553-0116 


M 



517 

MAGIC/MSE 

SaiS 19+®72 3-751-1901” 

537 

MANCHESTER EQUIPMENT CO 

235NE1 

516435-1199 

539-531 MARX DATENTECHNIK GmbH 

52IS 18 

+49HB403-1S5S 

108 

MATHSOFTINC 

15® 


• 

MCGRAW-HiaMAN IN CHAIR 

236NE4 


‘ 

MCGRAW-Hia MAN IN CHAIR 

236804 


543 

MEGADATA 

521S24 

510-509-6058" 

196 

MICRO 2006 

234 

000-864-8008 

196-199 

1 MICRO HOUSE 

241 

000-926-0299 

190-191 MICRO SOLUTIONS COMP PROD 

231 

eOO-295-1214 

192-193 micro SOLUTIONS COMP PROD 

235 

800-296-1214 

251-252 MICRODATA 

251 

B0CF5394I123 

200-201 MICRO-INTERNATIONAL. INC 

230 

800-967-5667 

* 

MICROSOFT CORP 

8-7 

800434-3882 




ext NFS 

• 

MICROSOFT CORP 

23-27 

000434-3982 




exL NFS 

» 

MICROSOFT CORP 

42-43 

B00434-388ffi 




exl. NFS 

* 

microstar laboratori es 

251 

206453-2345 

109 

MICRCWAY 

112 

568-74B-7341 

S21'522MINUTEMAN (INTL) 

75 

214446-73S3 


5J9 MUAC INTERNATIONAL GORP SaiS 23 +386-2^5018231 
163 MCTTOeOLARtSCDIVlSIONjlNTL) 16-17 +0272447760 
163 WDTOeOLA RISC DIVISION (NA) 16-17 600-6454^070 


N 


110-111 

NAHAO USA CORP (N A ) 

65 

310-325-5202 

519-520 NATIONAL INSTRUMENTS 

52IS14 

512-79441100 

229 

NATIONAUNSTRUMENTS 

255 

800-433-3486 

261 

NEC RISCSERVER 

156-157 

boo-nec-info 

1B® 

NEVADA COMPUTER 

230 

000-902-2925 

112 

NOVEa, INC (N.A.) 

185 eOO-NETWARE 

113 

NSTL 

257 

610-941-9600 


0 



170 

OSJECTS, INC 

186 800424-6644" 

515 

OUVETTl SYS 5 NETWKE (INTL) 

4647 


528 

ON TIME MARKETING 

52IS22 

+494CM37472 

• 

OSBORNE MCGRAW-HILL 

166-167 

800-8224158 


P 



268 

PACIFIC COAST MICRO 

226 

619-581-6040 

236 

PACIFIC SOFTWORKS 

250 

800-541-9508 

115 

PASSPORT DESIGNS INC 

205 

415-726-0280 

118 

PATTON & PATON 

202 

600-525-0082 
ert, 077 

539 

PCOUTFnTERSlNC. 

230NE3 

800-988-5155 

117-118 

PC POWER & COOLING 

55 

800-722-66S5 

119 

PERSOFTINC 

209 

800-360-5283 

523 

PHAR LAP SOFTWARE INC 

52IS9 

617-661-1510 

120-121 PINNACLE MICRO 

11 

714-727-3300 

532 

PIONEER 

HIGHFIDEUTY [GB)LTO 

52IS17 











YOUR DIRECT LINK CARD 


■or free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


For FREE 
)roduct 
Information 
from individual 
idvertisers, 
circle the 
corresponding 
Inquiry numbers 
)n Your Direct 
.ink Card! 


Print Your 
lame and 
Address 

iswer questions 'A' 
irough "E' and mail 
)r fax card to 
11-413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 


Yes, I wantli^4 information on the foliovving products! 


Fill out this coupon carefully. Ptease Print 


Name 


Titte 


Company 


City 


Country 


Code 


Phone 

Inquiry Numbers 60-246 


Fax 


60 61 
77 78 
94 95 
111 112 
128 129 
145 146 
162 163 
179 180 
196 197 
213 214 
230 231 


62 63 
79 80 
96 97 
113 114 
130 131 
147 148 
164 165 
181 182 
196 199 
215 216 
232 233 


64 66 66 
81 82 83 
98 99 100 
115 116 117 
132 133 134 
149 150 151 
166 167 168 
183 184 185 
200 201 202 
217 218 219 
234 235 236 


Inquiry Numbers 434-620 


434 435 
451 452 
468 469 
485 486 
502 503 
519 520 
536 537 
553 554 
570 571 
587 588 
604 605 


436 437 
453 454 
470 471 
487 488 
504 506 
521 522 
538 539 
555 556 
572 573 
589 590 
606 607 


438 439 440 
455 456 457 
472 473 474 
489 490 491 
506 507 508 
523 524 52S 
540 541 542 
557 558 559 
574 575 576 
591 592 593 
608 609 610 


Inquiry Numbers 608-994 


806 809 
825 826 
842 843 
859 860 
876 877 
893 894 
910 911 
927 928 
944 945 
961 962 
978 979 


810 811 
827 828 
844 845 
861 862 
878 879 
895 896 
912 913 
929 930 
946 947 
963 964 
980 981 


812 813 814 
829 830 831 
846 847 848 
863 864 865 
880 881 882 
897 898 899 
914 915 916 
931 932 933 
948 949 950 
965 966 967 
982 963 964 


67 

68 

69 

70 

71 

72 

73 

74 

84 

65 

86 

87 

86 

89 

90 

91 

101 

102 

103 

104 

105 

106 

107 

106 

118 

119 

120 

121 

122 

123 

124 

125 

135 

136 

137 

138 

139 

140 

141 

142 

152 

153 

154 

155 

156 

157 

158 

159 

169 

170 

171 

172 

173 

174 

175 

176 

186 

187 

188 

189 

190 

191 

192 

193 

203 

204 

205 

206 

207 

208 

209 

210 

220 

221 

222 

223 

224 

225 

226 

227 

237 

238 

238 

240 

241 

242 

243 

244 

441 

442 

443 

444 

445 

446 

447 

448 

458 

459 

460 

461 

462 

463 

464 

465 

475 

476 

477 

478 

479 

480 

481 

482 

492 

493 

494 

495 

496 

497 

498 

499 

509 

510 

511 

512 

513 

514 

515 

516 

526 

527 

528 

529 

530 

531 

532 

533 

543 

544 

545 

546 

547 

548 

549 

550 

560 

561 

562 

563 

564 

565 

566 

567 

577 

578 

579 

580 

581 

582 

583 

584 

594 

595 

596 

597 

596 

599 

600 

601 

611 

612 

613 

614 

615 

616 

617 

618 

815 

816 

817 

818 

819 

820 

821 

822 

832 

833 

834 

636 

836 

837 

838 

839 

849 

850 

851 

852 

853 

854 

855 

856 

866 

867 

868 

869 

870 

871 

872 

873 

883 

884 

885 

686 

887 

688 

689 

890 

900 

901 

902 

903 

904 

905 

906 

907 

917 

918 

919 

920 

921 

922 

923 

924 

934 

935 

936 

837 

938 

939 

940 

941 

951 

952 

953 

954 

955 

956 

957 

958 

968 

969 

970 

971 

972 

973 

974 

975 

965 

966 

987 

968 

989 

990 

991 

992 


Inquiry Numbers 1160-1324 


A. ViOuit Is your primary Job 
function/pdrtdpal area of 
responsibility? (Check one) 

1 □ MIS/DIP 

2 □ P r oy am mei/Systeme Anafyst 

3 □ AdminstratkxVManagantent 

4 C] Satsslytertoteig 

5 SJ EngmMffSdenllst 

6 a oihsf 

B. What is your level of management 
responsibility? 

7 □ Sankv-lavfll 9 3 Proiessional 

8 3 Mkkle-lBvel 

C. Are you a reseller (VAR. VAO. 
Dealer, Consultant)? 

loa ym 113 No 


0. What operating systems are you 
currently using? (Check all that apply) 

12 3 PC44S-0OS 163 Unix 

13 3 DOSf Windows 163 MacOS 

14 3 OS/2 173 VAXAA4S 

E. For how many people do you 

influence the purchase of hardware 
or software? 

18 □ 1-25 20 3 51-99 

19 3 26-50 21 3 lOOormora 


duty 1994 190 97 991 

Valid until September 30, 1994 


Inquiry Numbers 247-433 


247 248 
264 265 
281 282 
298 299 
315 316 
332 333 
349 350 
366 367 
383 384 
400 401 
417 418 


249 250 
268 267 
283 284 
300 301 
317 318 
334 335 
351 352 
368 369 
385 386 
402 403 
419 420 


251 252 253 
268 269 270 
285 286 287 
302 303 304 
319 320 321 
336 337 338 
353 354 3S5 
370 371 372 
387 388 389 
404 405 406 
421 422 423 


254 255 
271 272 
288 289 
305 306 
322 323 
339 340 
356 367 
373 374 
390 391 
407 408 
424 425 


Inquiry Numbers 621-607 

621 622 623 624 625 626 627 628 629 
638639640 641 642643644645 646 
655 656 657 658 659 660 661 662 663 

672 673 674 675 676 677 678 679 680 

689 690 691 692 693 694 695 696 697 

706 707 708 709 710 711 712 713 714 

723 724 725 726 727 728 729 730 731 

740 741 742 743 744 745 748 747 748 

757 758 759 780 761 762 763 764 765 

774 775 776 777 778 779 780 781 782 

791 792 793 794 795 796 797 798 799 

Inquiry Numbers 995-1159 


256 257 258 
273 274 275 
290 291 292 
307 308 309 
324 325 326 
341 342 343 
358 359 360 
375 376 377 
392 393 394 
409 410 411 
426 427 428 


630 631 632 
647 648 649 
664 666 666 
681 682 683 
698 699 700 
715 716 717 
732 733 734 
749 750 751 
766 767 768 
783 784 785 
800 801 802 


259 260 
276 277 
293 294 
310 311 
327 328 
344 345 
361 362 
378 379 
385 396 
412 413 
429 430 


633 634 
650 661 
667 668 
684 685 
701 702 
718 719 
735 736 
752 753 
769 770 
786 787 
803 804 


261 262 263 
278 279 280 
295 296 297 
312 313 314 
329 330 331 
346 347 348 
363 364 365 
380 381 382 
397 398 399 
414 415 416 
431 432 433 


635 636 637 
652 653 664 
669 670 671 
686 667 688 
703 704 705 
720 721 722 
737 738 739 
754 755 756 
771 772 773 
788 789 790 
805 806 807 


995 

996 

997 

996 

999 

1000 

1001 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1025 

1026 

1027 

1028 

1029 

1030 

1031 

1040 

1041 

1042 

1043 

1044 

1045 

1046 

1055 

1056 

1057 

1058 

1059 

1080 

1061 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1086 

1086 

1087 

1068 

1069 

1090 

1091 

1100 

1101 

1102 

1103 

1104 

1106 

1106 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

11X 

1131 

1132 

1133 

1134 

1135 

1136 

1145 

1146 

1147 

1148 

1149 

1150 

1151 


Inquiry Numbers 132S-1489 


1161 

1162 

1163 

1164 

1166 

1186 

1167 

1168 

1166 

1170 

1171 

1172 

1173 

1174 

1325 

1326 

1327 

1328 

1329 

1330 

1331 

1178 

1177 

1178 

1179 

1180 

1181 

1162 

1183 

1184 

1185 

1186 

1187 

1168 

1186 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

1355 

1356 

1357 

1356 

1359 

1360 

1361 

1206 

1207 

1206 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1370 

1371 

1372 

1373 

1374 

1375 

1378 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1385 

1386 

1387 

1388 

1389 

1390 

1X1 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1248 

1249 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1251 

1252 

1253 

1254 

1256 

1256 

1257 

1258 

1256 

1260 

1261 

1262 

1263 

1264 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1266 

1267 

1268 

1269 

1270 

1271 

1272 

1273 

1274 

1275 

1278 

1277 

1278 

1279 

1430 

1431 

1432 

1433 

1434 

1436 

14X 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 

1290 

1291 

1292 

1293 

1294 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1296 

1297 

1298 

1299 

1300 

1301 

1302 

1303 

1304 

1305 

1306 

1307 

1306 

1309 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1475 

1476 

1477 

1478 

1479 

1460 

1481 


1002 

1003 

1004 

1005 

1017 

1018 

1019 

1020 

1032 

1033 

1034 

1036 

1047 

1048 

1048 

1050 

1062 

1063 

1064 

1065 

1077 

1078 

1079 

10X 

1092 

1093 

1094 

1095 

1107 

1106 

1109 

1110 

1122 

1123 

1124 

1125 

1137 

11X 

11X 

1140 

1152 

1153 

1154 

1156 

1332 

13X 

1334 

1336 

1347 

1348 

1349 

1350 

1362 

1363 

1364 

1365 

1377 

1378 

1379 

1380 

1392 

1393 

1394 

1395 

1407 

1406 

1409 

1410 

1422 

1423 

1424 

1425 

1437 

14X 

14X 

1440 

1452 

1453 

1454 

1456 

1467 

1468 

1469 

1470 

1482 

1483 

1484 

1486 


1007 1006 1009 
1022 1023 1024 
1037 1038 1036 
1052 1053 1064 
I 1067 1068 1069 
1062 1063 1064 
I 1097 1096 1069 
1112 1113 1114 
I 1127 1128 1129 
1142 1143 1144 
I 1157 1158 1159 


; 1337 1338 1339 
1352 1353 1354 
i 1367 1368 1369 
1382 1383 1384 

• 1397 1398 1399 
1412 1413 1414 

i 1427 1428 1429 
1442 1443 1444 
i 1457 1458 1459 
1472 1473 1474 

• 1487 14881489 






Product Category 


Diagnostic Equipment 

53 

Monitors & Terminals 

18 

Database 

29 

Security 

41 

Information 


Disks & Optical Drives 

7 

Muitimedia/CD-ROM 

19 

Educational 

X 

Shareware 

42 

Circle the numbers below for 


Diskettes/Di^icators 

8 

Printers/Plotters 

20 

Engineering/Sdentific 

31 

Software Duplicalion 

43 

additional information on the 


Fax Boards/Machines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

products you're intarested In. 


Graphics Tablets/Mice/ 


Scanners/OCR/DIgitizers 

22 

Graphics 

33 

Unix 

45 

Hardwire 


Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Accessories/Suppties 

1 

Keyboards 

11 

UPS/Power Management 

24 

Mailorder 

35 

Windows 

47 

Ad(Hn Boards 

2 

LAN Hardware 

12 

Software 


Mathematical/StatisticaJ 

36 

Word Processing 

48 

Bar Coding 

3 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Software 

37 

General 


Communications^etworking 

4 

Mail Order 

14 

CAO€AM 

26 

On-Line Services 

38 

BooKs/Publications 

49 

Computer Systems 

5 

Memory/Chips/Upgrades 

15 

C^ornrnunicationa/NetworkinQ 27 

Operating Systems 

39 

Recruitment 

50 

Data Acquisition 

6 

MisceHaneous Hardware 
Modems/Multiplexors 

16 

17 

Data Acquisition 

28 

Programming Languages/ 
Tools 

40 

Miscellaneous 

51 

























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 



See reverse side 
for card. 


j 1. For FREE 

I product 

I information 

from 

I individual 

I advertisers, 

I circle the 

I corresponding 

I inquiry 

numbers on 
i Your Direct 

I Link Card! 

\ 

\ 2. Print Your 

Name and 
I Address 

i Answer questions "A" 

\ through "E" and mail 

I or fax card to 

I 1-413-637-4343. 

i _ 

i 

I 3. Product 

\ information 

[ will be rushed 

I to you from 

I the selected 

I companies! 

1 

( 

E 

I 

I 

I 

I 















YOUR DIRECT LINK CARD 



-or free product information, mail your completed card 
oday. For quicker response, fax to 1-413^637-4343! 


For FREE 
roduct 
iformation 
individual 
dvertisers, 
ircle the 
orresponding 
iquiry numbers 
Your Direct 
ink Card! 


Print Your 
lame and 
Address 

nswer questions "A" 
rough "E" and mail 
fax card to 
-413-637-4343. 


Product 
nformation will 
)e rushed to 
(ou from the 
elected 
ompanies! 






Fill out this coupon carefully. Please Print. 


Name 


Trtle 


Company 


A. What Is your primary fob 
functton/prindpiri area of 
responsibility? (Check one) 

1 □ MIS/DIP 

2 a ProgranvTwr/Systains Analyst 

3 □ AdrnnitritiorVMariaoernant 

4 a SalesMaH(e«ng 

5 □ Engineer/Saenligt 
8 □ other 

B. What is your level of management 


Address 


City 


Country 


Code 


Phone 

Inquiry Numbers 60-*24€ 


7 3 Senior-tevst 8 3 I 

8 3 MiddMevsl 

C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 

10 3 Yes 113 No 

Inquiry Numbers 247^ 


0. What operating systems are you 
currently using? (Check all that apply) 

12 3 POMS-OOS 153 Unix 

13 3 DOS^^WMows 183 MacOS 

14 3 OS/2 173 VAX/VMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 

18 3 1-2S 20 3 51-99 

19 3 26-50 21 3 lOOormors 


July 1994 190 97 991 

Valid until September 30, 1994 


60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

94 

95 

96 

97 

96 

99 

100 

101 

102 

103 

104 

105 

106 

107 

106 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

179 

180 

181 

182 

163 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

Inquiry 

Numbers 434-620 









434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

496 

499 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

596 

599 

600 

601 

604 

605 

606 

607 

606 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

inquiry 1 

Numbers 806-994 









808 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

638 

839 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

854 

656 

856 

858 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

876 

877 

878 

879 

880 

881 

882 

883 

884 

885 

686 

887 

888 

689 

890 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

944 

945 

946 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

958 

961 

962 

963 

964 

965 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

978 

979 

960 

961 

962 

963 

964 

985 

986 

967 

968 

989 

990 

991 

992 


Inquiry Numbers 1160-1324 








Inquiry Numbers 1325-1489 


1160 

1161 1162 

1163 

1164 

lies 

1166 

1167 

1168 

1169 

1170 

1171 

1172 1173 1174 

1325 

1326 1327 

1328 

1329 

13X 

1X1 

1175 

1176 1177 

1178 

1179 

1180 

1181 

1182 

1183 

1184 

1185 

1186 

1187 1168 1189 

1340 

1341 1342 

1343 

1344 1345 

1346 

1190 

1191 1192 

1193 

1194 

1195 

1196 

1197 

1196 

1199 

1200 

1201 

1202 1203 1204 

1355 

1356 1357 

1358 

1359 

1360 

1X1 

1206 

1206 1207 

1206 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 1218 1219 

1370 

1371 1372 

1373 

1374 

1375 

1378 

1220 

1221 1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

12X 

1231 

1232 1233 1234 

1385 

1386 1387 

1388 

1389 1390 

1391 

1235 

1236 1237 

1238 

1239 

1240 

1241 

1242 1243 

1244 

1245 

1246 

1247 1248 1249 

1400 

1401 1402 

1403 

1404 

1405 

1406 

1250 

1251 12S2 

1253 

1254 

1255 

1256 

1257 

1256 

1259 

1260 

1261 

1262 1263 1264 

1415 

1416 1417 

1418 

1419 

1420 

1421 

1265 

1266 1267 

1268 

1269 

1270 

1271 

1272 1273 

1274 

1275 

1278 

1277 1278 1279 

14X 

1431 1432 

1433 

1434 

1435 

14X 

1280 

1281 1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 

1290 

1291 

1292 1293 1294 

1445 

1446 1447 

1448 

1449 

1450 

1451 

1295 

1296 1297 

1296 

1299 

1300 

1X1 

1302 

1303 

1304 

1306 

1306 

1307 1306 1309 

1460 

1461 1462 

1463 

1464 

1465 

1466 

1310 

1311 1312 

1313 

1314 

1315 

1316 1317 1318 

1319 

1320 

1321 

1322 1323 1324 

1475 

1476 1477 

1478 

1479 1480 1481 


247 248 
264 265 
281 282 
266 299 
315 316 
332 333 
349 350 
366 367 
363 384 
400 401 
417 418 


249 250 
266 267 
283 284 
300 301 
317 318 
334 335 
351 352 
368 369 
385 386 
402 403 
419 420 


251 252 253 
268 269 270 
285 286 287 
302 303 304 
319 320 321 
336 337 338 
353 354 355 
370 371 372 
387 388 389 
404 405 406 
421 422 423 


254 255 
271 272 
288 289 
305 306 
322 323 
339 340 
356 357 
373 374 
390 391 
407 408 
424 425 


Inquiry Numbers 621-607 


621 622 
638 639 
655 656 
672 673 
689 690 
706 707 
723 724 
740 741 
757 758 
774 775 
791 792 


623 624 
640 641 
657 658 
674 675 
691 692 
706 709 
725 726 
742 743 
759 760 
776 777 
793 794 


625 626 627 628 629 
642 643 644 645 646 
659 660 661 662 663 
676 677 678 679 680 
693 694 695 686 697 
710 711 712 713 714 
727 728 729 730 731 
744 745 746 747 748 
781 762 763 764 765 
778 779 780 781 782 
795 796 797 798 799 


256 257 258 
273 274 275 
290 291 292 
307 306 309 
324 325 326 
341 342 343 
358 359 360 
375 376 377 
392 393 394 
409 410 411 
426 427 428 


630 631 632 
647 648 649 

AA4 AAA 

OO^ DOw 000 

681 682 683 
698 699 700 
715 716 717 
732 733 734 
749 750 751 
766 767 768 
783 784 785 
800 801 802 


259 260 
276 277 
293 294 
310 311 
327 328 
344 345 
361 362 
378 379 
395 396 
412 413 
429 430 


633 634 
650 651 
667 668 
684 685 
701 702 
718 719 
735 736 
752 753 
769 770 
786 787 
803 804 


261 262 263 
278 279 280 
295 296 297 
312 313 314 
329 330 331 
346 347 348 
363 364 365 
380 381 382 
397 398 399 
414 415 416 
431 432 433 


635 636 637 
652 653 654 
669 670 671 
686 687 688 
703 704 705 
720 721 722 
737 738 739 
754 755 756 
771 772 773 
788 789 790 
805 806 807 


Inquiry Numbers 995-1159 


1010 1011 1012 
1025 1026 1027 
1040 1041 1042 
1055 1056 1057 
1070 1071 1072 
1085 1086 1087 
1100 1101 1102 
1115 1116 1117 
1130 1131 1132 
1145 1146 1147 


1013 1014 
1028 1029 
1043 1044 
1068 1069 
1073 1074 
1088 1088 
1103 1104 
1118 1119 
1133 1134 
1148 1148 


1000 1001 
1015 1016 
1030 1031 
1045 1046 
1060 1061 
1075 1076 
1080 1091 
1106 1106 
1120 1121 
1136 1136 
1150 1151 


1002 

1003 

1004 

1006 

1017 

1018 

1019 

1020 

1032 

10X 

1034 

10X 

1047 

1048 

1049 

1050 

1062 

1063 

1064 

1065 

1077 

1078 

1079 

1060 

1092 

1093 

1094 

1096 

1107 

1108 

1109 

1110 

1122 

11X 

1124 

1125 

1137 

11X 

11X 

1140 

1152 

11X 

1154 

1156 

1332 

13X 

1334 

13X 

1347 

1348 

1349 

1360 

1362 

1363 

1364 

1365 

1377 

1378 

1379 

1360 

1392 

1383 

1394 

1385 

1407 

1406 

1409 

1410 

1422 

1423 

1424 

1425 

1437 

14X 

14X 

1440 

1452 

1453 

1454 

1455 

1467 

1468 

1469 

1470 

1482 

1483 

1484 

1485 


; 1007 1008 1009 
1022 1023 1024 
i 1007 1038 1038 
1062 1053 1064 
; 1067 1068 1069 
1062 1063 1064 
I 1097 1096 1099 
1112 11131114 
i 1127 1128 1129 
1142 1143 1144 
i 1157 1158 1159 


1336 1337 
1351 1352 
1366 1367 
1381 1382 
1386 1397 
1411 1412 
1426 1427 
1441 1442 
1456 1457 
1471 1472 
1486 1487 


1338 1338 
1353 1354 
1368 1369 
1383 1384 
1398 1399 
1413 1414 
1428 1429 
1443 1444 
1468 1459 
1473 1474 
14881489 


1 

Product Category 

Diagnostic Equiprnem 

53 

Monitors & Terminals 

18 

Database 

29 

Security 

41 

: 

Infomnation 

Disks & Optical Drives 

7 

MulbmediaCD-ROM 

19 

Educational 

20 

Shareware 

42 

3 

Circle the numbers below for 

Di^rettes/Dupiicators 

6 

Printers/Ptotters 

20 

Engineering/Scientific 

31 

Software Duplication 

43 

t 

3 

additional information on the 

Fax Boards/Machines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

i 

products you're interested in. 

Graphics Tabiets/Mice/ 


Scanners/OCR/Digitizefs 

22 

Graphics 

X 

Unix 

45 

\ 

Hardware 

Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

j 

Accessories/Suppiies 1 

Keyboards 

11 

UPS/Power Management 

24 

Mailorder 

35 

Windows 

47 

1 

Add-in Boards 2 

LAN Hardware 

12 

Softwwe 


Mathematical/Statistical 

20 

Word Processing 

48 

3 

3 

Bar Coding 3 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Software 

37 

Generti 


1 

Communlcations/Nelworldng 4 

Mailorder 

14 

CACVCAM 

26 

On-Line Services 

20 

Books/Publications 

49 

3 

Computer Systems 5 

Memory/Chips/Upgrades 

15 

Comrnunicalions/NetworkirK) 27 

Operating Systems 

39 

Recruitmenl 

50 

1 

3 

3 

Data Acquisition 6 

MisceManeous Hardware 
Modems/Multipiexofs 

16 

17 

Data Acquisition 

28 

Programming Languages/ 
Tools 

40 

Misceilaneoiis 

51 




























YOUR DIRECT LINK CARD 



For free product information, maii your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 



I.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


j 2. Print Your 
I Name and 
Address 

l Answer questions “A" 
I through "E" and mait 
i or fax card to 

1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 


X O "O 
Q ^ S' 

O to CD 
CD 




















YOUR DIRECT LINK 


AOVSRTtSER CONTACT tNFOftMATiON 


fjiquiry IVo. Page No. 

PflOIM No. 

AiquHy No. iPoi^e No. 

Phone No. 

In^ufiy No. Page No. 

Phone No. 

m 

PKWARE ING 

180 

414-354-9699 

155-156 SCEFTTtE TECHNOLOGIES 

135 

800-780-2078 

236 

TRl VALLEY TECHNOLOGY INC 

251 

510-447-2030 

153 

POWERSOFT CORP (N.A,) 

1DBD 

000-395^3525 

131 

SE(3UirrER SOFTWARE INC 

117 

403437-2410 





210 

PRISMAOFFICEOORP 

286 

SOO-PRISMA1 

239-240 SIGMA TECH SOFTYVARE 

250 

818-368-0132 


V 



105 

PHQCRAMMERS PARADISE 

66-87 

000-445-7899 

+ 

SlUCON GRAPHICS (N.A,) 

137 

aO{T6aO-7441 





148-149 PROX IMA CORP 

107 

619-457-5500 




ext. B29 

232 

VICTORY ENTERPRISES TECH 

252 

800-727-3475 





• 

SlUCON GRAPHICS (INTLJ 

137 

415-961^)573 

233 

VIDEX, INC 

250 

503-758-0521 


A 






e)d. B29" 

139-140 VIEWSONIC 

57 

009-869-7976 


M 



288'257 SMRU MICRO SYSTEMS 8 SMf 

203 

000-964-SMSI 





123 

QNX SOFTWARE SYSTEMS LTD 

1B2 

000-353-9001 

157 

SOFTARC 

182 

416 7S4-1S56" 


w 






ext. 101 

524 

SOFTWARE SECURLTY 

52IS 11 

203^29-7428“ 




238 

QUALSTAROORP 

254 

0O(M634)eeO 

534 

SOUQ COMPUTER GMBH (IfOTL) 

165 +49-89-3159146 

5^ 

WALKER, RICHER & QUINN (INFL) 

CEV 

206-217-7100 

124 

QUARTERDECK OFFlGt SYSTEMS 

50 

310-^2-9051 

536 

SPIDER GRAPHICS 

236NE2 

403-956-1231 

141 

WATCOM 


519-806-3700 

125 

QUATECH INC 

222 

800-553-1170 

542 

SPIDER GRAPHICS 

23K01 

406-956-1231 

164-165 

WIflU (NA) 

52 

301-570-3497 





132 

STATSOFT 

105 

91&’5a3-4149 

164-165 WieU (INFL) 

32 +49-721-377455’^ 


R 



133-134 

SYSTATINC 

139 

70^364-5670 

234 

WINTEK CORP 

254 

eiXF74£4809 

126 

RAl(4BOW TECHNOLOGIES 

50 

800-652-8569 

m 

S. A. G. ELECTRONICS 

240 

508-689-0180 


7 



247-348 HCl 

250 

9OB07-MO72 












exi. 71 


T 



175 

Z-CODE SOFTWARE (N.A) 

36A 

415-090-6649 

104 

RECORTEC INC 

247 

800-729-7654 


■ 



142 

ZENITH DATA SYSTEMS 

38-39 

800-841-6881 

173-174 ROeERTSON-CAftUSO & ASSOC 

52 

404-512TK00 

231 

TALKING TECHNOLOGY INC 

250 

800-605-4884 




ext. 5121 

127-126 ROSE ELECTRONICS 

12? 

8DCF333-9343 

135 

TEKTRONIX 

95 

800-035-6100 

143 

ZEOS INTERNATIONAL 

98-99 

000-554-5226 








eKi- 32J 

235 

Z-WORLD ENGINEERING 

254 

916-7S7-3737 


c 



* 

TEXAS INSTRUMENTS 

77 

flOO-R-TEXAS 

151-132 ZYXEL USA 

177 

714-693-0808 





137 

TEXAS INSTRUMENTS 

78-79 

aOO-R-TEXAS 

* CofiBspoiKi t^metfy wiih company, 



129-130 SAMTRON DISPLAYS INC (NA.) 

10SA 

310-002-0425 

138 

TOSHIBA AMERICA INC 

111 

800-457-7777 

** IrxHafes FAX Wumiier 




BYTl ADVERTISING SALES STAFF 

David B. Egan, Asanc!at& Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tei. (603) 924-2678, Fax: (603) 924-7620 

Diane Ueberman, Director, Irrside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tei. (603) 924-2518, Fax: (603) 924-2^ 


ME. m, YJ, m, ftr, cT, Ontario 

CANADA A EASTERN OAHMiA 
Santord L. flbaJi (517) e6E>^44 
Patricis Payn« (603) 91ZAZS54 
MDQria,w+|jll PdWlMliong 
24 H^rtwall Avenue 
Le'xlrtigli^, MA D2t73 
FAX; {S17;a6D-63S9 

EAST COAST 

NV, NYC, NJ, Oe. PA 
Kun Noitte tili} 312-2B45 
Jonamari S^wy&r (603) 924^266$ 
Md3ra«r'Hill KibUffllions 
1221 Averiue of Americae—2Blh Floor 
New York. NY lOCJ2t> ’ 

FAX: (212) Si 2-2076 


SOUTHEAST 

NC, SC. OA, Fu Al, TN. MS, AR, LA. 
KY. OC, MD. VA, m 
MstyAnn Gourdir»g{404) 043-4782 
Brian Higgins (eU3) 924-2631 
MoCraiM/^Hill Potrficaiiom 
4170 Astifdrd-CKJrrtWj^dV m.. Suite 520 
AJianiB. CA 30919 
FAX: («4) 252^056 

MIOWXST 

IL. MO, KS, lA. ND, SD, MN, 

W, N^.'IN, Ml, OH 
Lofi Silverstsin (914) 296-2904 
Ed Wars (609) 924-2694 
McQrBW-Hill PublicaftcK^ 

90 N. Marlde Rd. 

CdlLimiHie, OH 43209 
FAX: (614) 296-9(922 


SOUTHWEST, 

POCKY UOUNTAIN 
CO,CWCTX 

Jennlfm WalMf (214} 701-8496 
Kevin Lary {(503) 924-2527 
McGraw-Hill Publications 
14600 dtiqi^itt Dr., SulEa 380 
Dallas, TX 75240 
FAX; (214) 901-6206 


NORTH PACIFIC 

NORTHERR CA. Oa ID, MT, WV, UT 
RtjyJ.KOps (415) .513-6961 
Jamsfi Balt (603) 924-2662 
SILICON VALLEY, HI, WA, AK, 

W. CANADA 

&jean Warner (415) 518-6662 
Jarra& Ball (903)9242662 
McOraw-Fjill Putitica!lDr£ 

1900 OTane« Street, Suite 200 
San |S(^tad. CA 84408 
FAX: (415) 518-9867 


SOVTHFACIFIO 

OftANGE COUNTY 
SAN DEEGO COUNTY 
Both Dudas (714)763-6140 
Mark Speros (714)753-8140 
BrarJ Dtxen (603) 8K42574 
McGraw-HIH Publicaliona 
1563S AllDfL Pkwy., SiFle 290 
Irvlna, CASE?IS 
FAX: (714) 753-6147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


HBirdwjire/9«4iwar« Showcan 
Mark stone (603) 9242695 
Ellen Perhflm (903) 9242599 
0YTE PutllcalwnB 
One Phoenix Mi8 Lane 
Pelertwrwigfi, NH 03456 


The Bviyer't Uart/OliwfHleiU 

M&rgot L. Swanson (693) 9242656 
BYTE Pubiteatione 
One Phoeniy Mill Lane 
Piataitioraugh, NH 03456 


BYTE Peek 

Susan Raslell^i {603)924-2509 
BYT0 PybOcelicriE 
One Plvctanbi M8| Lana 
Palarboroi^h, NH 0Q4S& 


Josaph Made (663) 9242533 
byte PubfkaJiDns- 
One PlusjilM K^ll Lana 
Peterborough, NH 03453 


Ragloiud AitvsrtJiJnf Saettou 

Ed Ware {693) 9242694 
Fax: (693) 924-2683 


INTERNATIONAL ADVERTISING SAL£S STAFF 


UNITED HINGAOM, 

FRANCE, BENELUX 

Gary Lucas (+44 71 4^ 6799} 
JqnaJhan Mr^owan 
(+44 71 405 6781) 

McGraw-Hill Publ^huig Ca, 

34 Dover S|. 

London WlX 4en 
Engl and 

FAX; +44 7l 4956734 
TELEX: B92191 


OERHANY, SWITZERLANP, 
AUSTRIA 

Jurgen hleiee 

McGraw-Hill Publiehing Cd. 
Uebigstreese 19 
D-6a323 FiBr^kfurl 
Germany 

Tel:+4B 60 71497149 
FAX: +40 89 7140 7148 


ITALY, 

SCANPIHAVIAN COUKHHEE 

?erta Owp^, Amenrjg Bleskelt 
Ar^ fntarnatIdneJ Saiee Lid. 

70 Chafl: Farm Road 
Ldodert NW1 BAN 
Englaitd 

Tel; +44 71 2843171 
FAX:+44 71 2643174 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For 3 New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Dan Ehdlcb 

Ebrilch Gommunlcalton Inf I 
P.O. Brjx 99 
Herziiya 46101 

Te?:+972 9 586245 
Tel: *972 9 589Z46 
FAX; +972 9 565685 


TAIWAN 

Jfldiet Wang 

Tblnd Wave Publlshirg Corp, 
2rHCl F|., No, 10-2, Lane 231 
Fu Haing North Road 
Taipei 105 
Teiwatr ftO.C- 
Tel: +886 27136859 
FAX: *866 2 7160487 

HONOL KOMG 
7m ¥wi 

ITiinJ Wave Publishing Corp. 
Unft 2, 6F Hrng Wah Center 
82^4 lo Kwe Wan Road 
Kowlooh, Hong Kong 

Tel: +SS2 764 3630 
FAX: +852 764 3857 

KOREA 

Ybun j-3eofi CWnn 
JES Medis Inrtemeiidnal 
6th Fl.,. Dringbye Bldg. 
47-16, Wlyungil'Ctonfl 
Kongdong-Gu 
S^l 134-070. Kopea 
TbI: +S2 2 4813411 
FAX: +02 2 4613414 


Ltaeeki Mnri 
TrenewDrid Media Inc. 
7[]2,2-2&^ Nlshtgotanda 
Shinagswe-ku, 

Tdkiyb 141 
Japan 

Tel: +61 8 336H7456 
FAX: +61 3 37669674 

A Stizuid 
Ndkus, Inc. 

2-35-8. UfKikl, Ola-hu 
Tokyo 146 
Japen 

Tel: +51 3 37573721 
FAX: +81 3 37572266 


Derek Ng 
SlepdenTay 

Eaeterti PuiXiehtng Aseoc. Plei., Ltd. 
1123 Serangdon R&ad, #93-01 
Singapore 1232 

Tel:+65 296 6166 
FAX: +66 298 7691 


AUSTRAilA 

Phil Bush 

Natlorral Advertising Services 
7-13 Parraween Street 
Crerrrdme NSW 2090. 

Australia 

Tel;+612906 9329 
FAX: +61 2 953 8274 

IHDU, INDONESIA, PAKISTAN, 
PHIUPPINEB, OTH^ ASIAN 
AND PACIFK: countries 

K-T. Wu 

Third Wave PuWiehing Cwp. 

2tid FI. . Nd. 19-1. Lend 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 

e.o.c. 

Tel; *606 2 7136969 
FAX; +888 2 T1519S0 


H.K-Un 

Servex (Malaysia) Sdn, Bhd. 
5th Roof, Bena Tower 
109, Jalart Aropang 
50450 KuaJa Lumpur 
Malaysia 

Tel; +69 3 2624592 
FAX; +60 3 2624591 
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YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Cmtm^ory No. 
Iitquiiy No. 


Pago No. 


Catogorjf^ No. 
Implry No. 


Pago No. 


Cwtogoty No. 
Inquiry No. 


Pago No. 


HARDWARE 


1 

4CC£560lfl£5/51/FPIi£6 

266-269 

GAUZIA 

242 

2 

ADMN BOARDS 


61 

ADAPTEC 

97 

68 

ATI TECHNOLOGIES INC 

174 

501-502 

BOCA RESEARCH INC 

52IS5 

270-271 

CURTIS INC 

162 

184-155 

DISTRIBUTED PROCESSING TECH 

237 

243-244 

IMAGRAPH CORPORATION 

253 

97 

INTEL CORPORATION 

72-73 

188 

JAMECO ELECTRONICS 

239 

125 

QUATECH INC 

222 

538 

SPIDER GRAPHICS 

236NE 2 

542 

SPIDER GRAPHICS 

23650 1 

231 

TALKING TECHNOLOGY INC 

250 

3 

BAR CODING 


233 

VIDEX, INC 

250 

4 

COMMUNICATIONS/ 



NETWORKING 


541 

ALTEX ELECTRONICS 

236SO 2-3 

284-265 

AT3T PARADYNE 

128-129 

218-219 

GTEK INC 

250 

93 

IBM AS400 

lOSB-C 

543 

MEGADATA 

52IS24 

247-246 

RCI 

250 

127-128 

ROSE ELECTRONICS 

127 

239-240 

SIGMA TECH SOFTWARE 

250 

534 

SOLID COMPUTER GMBH (INTI) 

165 

231 

talking technology INC 

250 

5 

COMPUTER SYSTEMS 


62-63 

ADVANCED LOGIC RESEARCH 

115 

* 

AMBRA COMP CORP (N AJ 

38B-D 

* 

AMBRA COMP CORP (N.A,) 

46-47 

* 

APPLE COMPUTER INC 

12-13 

19S 

APPRO INTERNATIONAL INC 

248 

260 

COMPAQ COMPUTERS (N.A.) 

143-145 

183 

DATALUX CORPORATION 

236 


DELL COMPUTER CORP (N A) 

cur 


DELL COMPUTER CORP (N A,) 

CIV 


DELL COMPUTER CORP (N AJ 

75 


DELL computer CORP (N.A.) 

91 


GATEWAY 2000 

601-L 


GATEWAY 2000 

60A-H 


GATEWAY 2000 

61 

93 

IBM AS400 

lOBB-G 

* 

IBM PC DIRECT 

CH,1-4B 

96 

INTEL CORPORATION 

2B-2t 

97 

INTEL CORPORATION 

72-73 

96 

INTEL CORPORATION (N.A.) 

52A-D 

99-100 

INTERGRAPH 

84-85 

225 

KILA 

250 

537 

MANCHESTER EQUIPMENT CO 

236NE 1 

200-201 

MiCRO-INTERNATtONAL, INC 

236 

261 

NEC RISCSERVER 

156-157 

113 

NSTL 

257 

208 

PACIFIC COAST MICRO 

228 

194 

RECORTEC INC 

247 

* 

SILICON GRAPHICS [W,A.) 

137 

534 

SOLID COMPUTER GMBH (INTL) 

185 


BYTE JULY 1994 



236 -mi VALLEY TECHNOLOGY INC 261 

143 ZEOS INTERNATIONAL 98-99 

$ DATA ACQUISmM 

243-244 IMAGRAPH CORPORATION 253 

228 KETTHLEY METRABYTE 251 

227 LAWSON LABS INC 251 

* MICROETAR LABOHATORIES 251 

125 QUATHCH INC 222 

5J aiAGHOSTIC EQUIPMENT 

2SV2S2 MICRODATA 251 

7 DISK A OPTICAL DRIVES 

245 CONTROL CONCEPTS. INC 252 

270-271 CURTIS ENC 162 

241-242 GRANITE DIGITAL 2S2 

198 MICRO 2000 234 

190^191 MICRO SOLLTTIONS COMP PROD 231 

192-193 MICRO SOLUTIONS COMP PROD 233 

12(H21 PINNACLE MICRO 11 

532 P lONEER HIGH HDEUTY (GB) LTD 521S 17 

209 B. A. G. ELECTRONICS 240 

B DtSKEnES/DUPLtCATORS 

211-212 AXIOMATIC 256 

232 VICTORY ENTERPRISES TECHNOLOGY 252 

10 ORAPHICS TABLETS/ 

MICE/PEN INPUT 

160-161 ARISTO GRAPHIC SYSTEMS 194 

222 HI TECH INSTRUMENTS 252 

11 KEYBOARDS 

503 CHERRY Ml KROSCHALTER GMBH (INDL)198-199 

183 DATALUX CORPORATION 236 

223 HOOLEON CORPORATION 253 

249-250 JNL COMPUTER PRODUCTS INC 252 

12 LAN HARDWARE 

501-502 BOCA RESEARCH INC SiZiS 5 

504-505 COMPEX INC 52IS 7 

81-82 CYBEX CORPORATION 123 

181-182 CYBEX CORPORATION 235 

508-609 CYBEX CORPORATION ^INTLJ Clll 

117-118 PC POWER & COOLING S6 

209 S. A G. ELECTRONICS 240 

13 LAPTOPS A NOTEBOOKS 

* AMBRA COMP CORP (N.A.J 36D-D 

2t3 AXONIX CORP 253 

S2T FI RST INTE RNATIONAL COM PLFTER S2IS 2 

2!T GENOVATION, INC 263 

* IBM PC DIRECT Cn,1-4B 

* JDR MICRODEVICES 249 

200-201 MICRO-INTERNATIONAL. INC 236 

529 MFTAG INTERNATIONAL CORP S2IS 23 

St5 OLIVETTI SYSTEMS 8 NETWORKS (INTL) 46-47 

* TEXAS INSTRUMENTS 77 

137 TEXAS INSTRUMENTS 78-79 

138 TOSHIBA AMERICA INC 111 

142 ZENITH DATA SYSTEMS 38-39 

143 ZEOS INTERNADONAL 98-99 

14 MAIL ORDER 

541 ALTEX ELECTRONICS Z3BS0 2-3 


* AMBRA COM P CORP (N A ) 36B-D 

AMBRA COMP CORP (N.A.J 46-47 

BYTE SHOW GUIDE (INTL) 118-119 

180 COMPUTER DISCOUNT WAREHOUSE 224-225 

263 COMPUTERLANE UNLTD 243 

‘ IBM PC DIRECT C1I.1-4B 

18B JAMECO ELECTRONICS 239 

' MGOBAW-HILL MANN CHAIR 236NE4 

* MCGRAW-HILL MANN CHAIR 236S04 

200-201 MJCRO-INTER NATIONAL, 1NC 236 

189 NEVADA COMPUTER 230 

539 PC OUTFITTERS INC 236NE3 

15 MEMORY/CHIPS/ 

UPQRADES 

186^187 FIR ST SOU RCe INTL 223-229 

96 INTEL CORPORATION 20-21 

98 INTEL CORPORATION (N-A.) S2A-D 

188 JAMECO ELECTRONICS 239 

102-103 KINGSTON TECHNOLOGY 195 

206-207 LA TRADE 232 

133 MOTOROLA RISC OIV1 SION tN.A.) 16-17 

16 MISCELLANEOUS 

HARDWARE 

255-256 BILBO INNOVATIONS 253 

176 CALIFORNIA PC PRODUCTS INC 207 

95 INTEGRAND RESEARCH 152 

208 PACIFIC COAST MICRO 226 

117-118 PC POWER 8 COOUNG 55 

17 MODEMS/ 

MULTIPLEXORS 

501-502 BOCA RESEARCH INC S2IS 5 

186-167 FIRST SOURCE INT'L 228-229 

* JDR MICRODEVICES 249 

151-152 ZYXEL USA 1T7 

16 MONITORS A TERMINAI^ 

77-78 CTX INTERNATIONAL INC 163 

183 DATALUX CORPORATION 236 

101 KFC (NAJ 195 

515 KUOFENGCORPORATION(INrL) 65 

116-111 NANAO USA COR P (N A.) 65 

129-130 SAMTRON DISPLAYS INC (NA-J 108A 

155-156 SCEPTRE TECHNOLOGIES 135 

139-140 VIEWSONIC 57 

19 MULTIMEDIA/CD-ROM 

61 ADAPTEC 97 

254-255 ATaT PARADYNE 128-129 

146 CREATIVE LABS INC 83 

186-167 FIRST SOURCE iNTL 228-229 

243-244 IMAGRAPH CORPORATION 253 

115 PASSPORT DESIGNS INC 205 

539 PC OUTFFTTERS INC 236NE3 

148-149 PROXIMA CORPORATION 107 

* SILICON G RA PH fCS |N A ) 137 

20 PRINTERS/PUITTERS 

506 COMPUTER FRIENDS 52IS13 

‘ HEWLETT-PACKARD 30-31 

* HEWLETT-PACKARD 49 

537 MANCHESTER EQUIPMENT CO 236NE1 

135 TEKTRONIX 95 











YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


CMtmgory Ho. 
Inquiry No 


Pago No. 


Pagn No. 


Caiagoty No. 

Inquiry No P^a No. 


21 PROGRAMMABLE 


173 

HARDWARE 

BUFFALO PRODUCTS 

245 

33^ 

DATA ACCESS CDRP 

109 

Z15 

DATAMAN LTD 

253 

05-36 

EUASHIM MICROCOMPUTERS 

204 

512-513 

FAST ELECTRONICS GMBH 

91 

224 

10 TECH 

ZS4 

* 

JDR MICRODEVICES 

249 

530-531 

MARX DATENTECHNIK GMBH 

52IS13 

235 

Z-WORLD ENGINEERING 

254 

22 

SCANNERS/aCR/ 



DIGITIZERS 

APPLE COMPUTER l^tC 

69. 71 

55-B6 

ELI ASH IM MICROCOMPUTERS 

204 

610 

LIGATURE LTD 

52IS0 

S2 

SECURUr 


503 

CHERHV MIKROSCHALTER GMBH £1NTL}1B8-199 

512-513 

FAST ELECTRONICS GMBH 

91 

530-531 

MARX DATENTECHNIK GMBH 

52IS 10 

23 

TAPE DRIVES 


71-72 

COLORADO MEMORY SYSTEMS 

19 

226 

LAGUNA DATA SYSTEMS 

2S4 

100-161 

MICRO SOLUTIONS COMP PROD 

231 

102-103 

MICRO SOLUTIONS COMP PROD 

233 

230 

QUALSTAR CORP 

254 

209 

S A. a ELECTRONICS 

240 

24 

UPS/ 


55 

POWER MANAGEMENT 

AMERICAN POWER CONVERSION 

92-93 

250 

BEST POWER TECHNOLOGY 

211 

521-522 

MINUTEMAN (INTL) 

75 

117*110 

PC POWER & COOUNG 

55 


SOFTWARE 


25 

BUSINESS 


150 

CARDIFF SOFTWARE 

194 

253 

DESIGNER CHECKS 

254 


MICROSOFT CORPORATION 

42^ 

116 

PATTON & PATTON 

202 

146-149 

PROXIMA GORPORATtON 

107 

26 

CAD/CAM 


56-67 

AMERICAN SMALL BUSINESS COMP 

200 

160-101 

ARISTO GRAPHIC SYSTEMS 

194 

99-100 

INTERGRAPH 

04-05 

234 

WIISTTEKCORP 

254 

27 

COMMUNICATIONS/ 



NETWORKING 


204-265 

ATAT PARADYNE 

120-129 

237 

SEAME & WHITESIDE SOFTWARE 

255 

147 

BEAME & WHITESIDE SOFTWARE (N.A.J 

45 

504-505 

COMP EX INC 

52IS7 

07-00 

FROfTTIER TECHNOLOGIES 

114 

00-91 

FUTUHESOFT engineering 

130 

544 

LANSOURCE 

52IS 5 

112 

NOVELL^ INC {N A.) 

105 

119 

PERSOFT INC 

209 


210 

PRISMAOFFiCE CORPORATION 

250 

173-174 

ROBERTBON-CARUSO a ASSOCIATES 

52 

260-207 

SMITH MICRO SYSTEMS & SOFTWARE 

203 

157 

SOFTARC 

102 

534 

SOiED COMPUTER GMBH (IISTTL) 

186 

525 

WALKER, RICHER 0 QUINN (INTL) 

CIV 

175 

Z-CODE SOFTWARE (N.A ) 

36A 

28 

DATA ACQUISITION 


220-221 

HEM DATA CORPORATION 

264 

519-520 

NATIONAL INSTRUMENTS 

62IS 14 

29 

DATABASE 


03 04 

DATA ACCESS CORP 

109 

214 

COMPUTERWISE 

255 

* 

MICROSOFT CORPOHADON 

fi-7 

31 

ENGINEERING/ 

SCIENTIFIC 


99-100 

INTERGRAPH 

04-85 

144-145 

ITERATED SYSTEMS 

76 

33 

GRAPHICS 


160-161 

ARISTO GRAPHIC SYSTEMS 

194 

254 

EMATEK 

255 

204-205 

LEAD TECHNOLOGIES 

240 

110-111 

NANAO USA CORP (N.A.) 

65 

115 

PASSPORT DESIGNS INC 

205 

140-149 

PROXIMA CORPORATION 

107 

35 

MAIL ORDER 


100 

COMPUTER DISCOUNT WAREHOUSE 

224-226 

38 

ON^UNE SERVICES 


450 

BIX 

209 

73 

COMPUSERVE 

125 

* 

COMPUSERVE (N.A.^ 

124A-0 

* 

LaL COMMUNICATIONS 

266 

3$ 

OPERATING SYSTEMS 


94 

IBM PERSONAL SAV PRODUCTS 

120 

112 

NOVELL, INC {N.A.) 

105 

123 

QNX SOFTWARE SYSTEMS LTD 

102 

124 

QUARTERDECK OFFICE SYSTEMS 

60 

173-174 

ROBERTSOTFCAHUSO 0 ASSOCIATES 

52 

40 

PROGRAMMING 

LANGUAGES/TOOI^ 


172 

ANGOSS SOFTWARE INTERNADONAL 

165 

69-70 

BORLAND INTERNATIONAL 

IS 


COPIA INTERNADONAL LTD 

196 

170-171 

CRYSTALOGIC INC 

110 

• 

IBM PERSONAL SW PROD (EUROPEJ 52IS 24A-H 

104 

LAHEY COMPUTER SYSTEMS 

200 

204-205 

LEAD TECHNOLOGIES 

240 

177 

UiKKUVA SYSTEMS INTERNATIONAL 

60 

109 

MICRO WAY 

112 

170 

OBJECTS. INC 

186 

923 

PHAR lap software INC 

62IS9 

153 

POWERSOFT GORPORADON {HA.) 

loao 

131 

SEQUrTER SOFTWARE INC 

117 


141 

WATCOM 

33 

41 

SECURITY 


64 

ALADDIN KNOWLEDGE SYSTEMS 

07 

154 

DALLAS SEMICONDUCTOR 

13f 

85-06 

EUASHIM MICROCOMPUTERS 

204 

510-511 

EUTRON 

52IS20 

512-513 

FAST ELECTRONICS GMBH 

91 

630-531 

MARX DATENTECHNIK GMBH 

52IS 10 

126 

RAINBOW TECHNOLOGIES 

59 

524 

SOFTWARE SECURITY 

S2tS 11 

164-165 

WfBU 

62 

43 

SOFTWARE DUPLICATION 

211-212 

AXIOMATIC 

256 

210 

PRISMAOFFICE 

256 

45 

UNIX 


92 

COMPUTER QUICK 

201 

• 

COPIA INTERNATIONAL LTD 

m 1 

89 

FRAME TECHNOLOGY (N A.) 

118-119 

92 

H UM MINGBIRD COMMUNIC ADON S 

201 

158-159 

INFORMATION FOUNDADON 

221 

636-536 

INTERSTELLAR SYSTEMS LTD 

52IS 22 

533 

LABTAM 

S2IS 12 

ITS 

Z-CODE SOFTWARE 

30A 

1 

46 

imuTiES 

1 

64 

ALADDIN KNOWLEDGE SYSTEMS 

07 

197 

ALLMICRO 

227 

170-171 

CRYSTALOGIC INC 

116 

196 

MICRO 2000 

234 

198-199 

MICRO HOUSE 

241 

261-262 

MICRODATA 

251 

122 

PKWARE INC 

160 

47 

WINIMWS 


* 

COPIA INTERNATIONAL LTD 

190 

07-80 

FRONTIER TECHNOLOGIES 

114 

216 

GAMMA PRODUCTIONS 

250 

92 

HUMMINGBIRD COMMUNICATIONS 

201 

177 

UIKKUVA SYSTEMS INTERNATIONAL 

60 


MICROSOFT CORPORADON 

20-27 

IKFIII 

NANAO USA CORP {NA ) 

66 

230 

PACIFIC SOFTWORKS 

256 

119 

PERSOFT INC 

209 

173-174 

ROBERTSON-CARUSO a ASSOCIATES 

52 

48 

WORD PffOCESSWG/DFP 

09 

FRAME TECHNOLOGY {NA,) 

116-119 

610 

LIGATURE LTD 

52IS0 


GENERAL 


49 

BOOKS/PUBLICA TIONS 

OSBORNE MCGRAW-Hia 

166*107 

51 

MISCELLANEOUS 

BYTE BACK ISSUES (INTLJ 

143 


BYTE DECK 

206 


BYTE EDITORIAL SURVEY 

245 


BYTE SUB MESSAGE 

208 


BYTE SUB PROBLEM 

52IS 24 


DATAPRO 

144-145 


JULY I ^4 B V 'r K 267 












EDITORIAL INDEX 


For more infomiation on any of the companies covered in articles, columns, or news stories 
in this issue, circle tiie appropriate inquiry number on Your Direct Link Card. Each page number refers to 
the fimt page of the article or section in v^ich the cmip^y name appears. IS pages appear only in the 
Intemationeti edition. 


faqtirii^ IVq, 

Pi)g0Nc. 


A 



Acronlcs 

133 


Actix 

133 

1449 

Adaptec 

20 
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the largest and most effective technical 
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And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
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Commentary 


Andy Reinhardt 


Call in the Feds 


Tlie IpJ-S- mu fit 

not fiiilrlc itfi ro^ulotory 
rofiponfilbilitiofi ro^nrciin^ tiio 
dotn tii^tiway 



any of the letters 1 received about my 
aiiicle on the data highway {“ Budding 
the Data Highway,” March BYTE) 
said that die govemnient shouldnT be 
involved. Sharing the assumption that the government 
is incompetent, they ^irgued that the Feds shouldn't cre¬ 
ate, manage, or even reguiaie the data highway* Nowhere 
did I glean any historical perspective: That the very con¬ 
cept of a data highway wouldn't be in the olTing if not for 
govemmentTunded research of previous-generation proj¬ 
ects, which launched the Internet and helped create many 
of today's communications systems. Nor did anybody 
acknowledge oiher successful federal projects, such as the 
interstate system or the space progratn* 

Clearly, the federal government is capable of massive 
projects. In fact, its involvement may be essential when 
an undertaking is larger than any state, corporation, or 
consortium can manage. Yet, from President Clinton on 
dow'n, policymakers in Washington are taking a “prag¬ 
matic” approach to the data highway, promoting a private 
model with public oversight. By granting such a huge 
opportunity tor power and profits to the private sector, we 
have a right as a society to demand, in return, confor¬ 
mance with certain standards and practices. 

What ought to be die proper role of the government in 
the data highway? It's a threefold proposition: helping to 
set technical specifications, protecting constitutional 
rights, and ensuring equality of access. All three are well 
founded in media and telecommunications law. The gov¬ 
ernment's role need not expand. The current relation¬ 
ships among the govemmeni, private enterprise, con¬ 
sumers, and nonprofit groups will persist. 

Given its power of regulation, especially over com¬ 
munications channels, the government could employ a 
number of business models. The Bell System grew up 
as a regulated monopoly and is now an oligopoly, cable 
franchises are renewable monopolies, itnd cellular rights 
are duopolies. But for the data liighway, the model should 
be diversity. The promise of a switched, digital world is 
freedom of choice: One moment you might be hooked 
into a free government database, the nex! to a private 
mail carrier, and the next to an unregulated, premium- 
priced enteriaminent channel. There will be low-cost and 
high-cost services, the equivalent of choosing between the 
U.S. Postal Service and Federal Express. 

The trickiest policy question is how to ensure univer¬ 
sal access. If data-highway access requires something 
more sophisticated than an inexpensive telephone, the 
cost of getting on-line may be prohibitive for some. Tele¬ 



phones and TVs aren’t subsidized today, but if using the 
data highway becomes an essentia! a.speci of citizenship, 
devices will need to be made available to everybody, re¬ 
gardless of means. 

As for service access, the dilemma is what level ought 
to be considered an acceptable minimum. The solution is 
to follow the lead of cable, where differing rungs of ser¬ 
vice range from a mandated minimum through premi¬ 
um and pay-per-view. Very inexpensive services might 
include access to community BBSes, use of a local li- 
brai 7 , die ability to contact govemmeni agencies (e.g., for 
permits), and the ability to access commercial services 
paid for by the provider (e.g„ dial-a-pizza). And you 
could send the electronic equivalent of a postcard or let¬ 
ter or, for more money, multimedia or encrypted mail. 

Some people won’t be able to afford the combined 
cost of an access device and service, or won't want the 
data highway reaching into their homes* For them, to¬ 
day’s pay telephones and bars showing sports channels 
will be supplemented by neighborhood information 
kiosks. The data highway will be fai' more diverse than 
anything we can imagine today. 

But Washington policymakers must be the ultimate 
arbitrators between possible conflicting private interests. 
I lielieve the profit opportunities are so great, die poten¬ 
tial for power so strong, that the government could extract 
greater concessions from data-highway players lhan it 
has proposed over fear that siringent regulation will crip¬ 
ple private initiatives in building the data highway* If 
this scares off some potential players, so be it: Creating 
a new information infrastructure for the twenty-first cen¬ 
tury is not a job for the faint of heart. If we arc to fully en¬ 
joy the benefits of the data highway, without sacrificiiig 
an unacceptable amount of social control, we need to set 
the terms now and be vigilant that they are adhered to. ■ 


Andy Reinkardi f'.y BYTE's West Const bureau chief. He can he 
reached on MCI Mail at 536-9124 or on the Internei or BIK at 
areinha rdt@hix^ com. 
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PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh Is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 
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privacy mode 


For Macintosh 
support, ask 
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VGA monitors 
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Reflection X. 

TakingX to its highest mwer 








In the challenging world of X. power is 
more than just speed* It's the power of produc 
and the people behind it—the power to trans- 
form your working world. 

Reflection" X is a quick, dependable XIIR 
compliant PC X server for Microsoft Windows 
It offers T2-bit processing with single- and 
multiple-window mcxles, aiad a fast Windows- 
based FTP. 

The Rellection X Connectivity' Suite takci 
the X Window System to a new level of perfor 
mance. Offering VT320 emulation and reliabl 
network transports, It provides complete PC-n 
UNIX connectivity* Reflection X is backed by 
an international company with over a decade 
of experience in PC software and in-depth 
knowledge of PCs, Microsoft Windows, host 
systems, and networking protocols* I 

That is why Reflection X is the PC X 
server you can rely on, day after day. For speed, 
dependability, and superior support, choose 
Reflection X, and take X to its highest power- 

For more information, call 
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Walker Richer ^ Quiroi, tnc 

1500 CtsKr Avenue North, Seattle, Wa^ingtort 9S109 
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